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ing those hours of leisure which so many young men 
waste in idleness or worse. 

The means most admirable for self-culture necessarily 
vary with the requirements of each seeker for such in- 
crease of working capital. A few are of almost univer- 
sal utility, among them these: practice in writing and 
drawing, particularly drawing; the study of arithmetic 
and bookkeeping; the study of elementary physics, 
chemistry, and mechanics; critical observation of ma- 
chines and mechanical processes; the careful reading of 
a paper like the Scientific American^; independent 
experimental work, machine construction, and inven- 
tion, and so on. Begin where you are, with whatever 
lies readiest at hand. With pluck, patience, and a de- 
termination to succeed, the most exacting and difficult 
arts and sciences have been mastered by men most un- 
favorably situated. And never forget that the habit 
of overcoming difficulties is the most valuable and pro- 
ductive element of any man's working capital. 
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THE YOUNG MECHANIC'S CAPITAL-HOW TO INCREASE IT. 

The increase of capital as ordinarily reckoned — 

money saved and prudently invested— is not at present 

under consideration. Every workshop proves beyond 

the need of discussion that by industry, thrift, and 

the avoidance of wasteful habits, to say nothing of 

more reprehensible habits, it is possible for any, even 

the lowest paid, Workmen to put by something, and 

thus, however slowly, accumulate a reserve which may 

be used as a money capital when opportunity serves. 

The industries of the country are so full of evidences 

of this fact, that it need not be insisted on here. Let 

us consider rather some of the means by which wage 

earners (particularly those whose mental and manual 

habits are not set by age) may increase their working 

capital more effectively and rapidly than by any possi- 
ble saving of wage money. By working capital we 

mean whatever adds to the productive value of a man's 

time, and increases his income without requiring any 

increase in the duration or severity of his labor. The 

intelligence or trustworthiness which causes one 

laborer to be selected from a gang to oversee and direct 

the work of his mates, with an addition of half a dol- 
lar a day to his wages, is productive capital just as 

much as money at interest yielding an equal sum a day. 

From two to five years' earnings of our laborer, saved 

in bulk and securely invested, would add no more to 

his income than those qualifications which gained for 

him his slight though materially valuable promotion. 

And almost any young man can add fifty per cent, may 

be five hundred per cent, to his income by increasing his 

worth to an employer, easier than he can save the 

equivalent of even one year's wages. 

Accordingly, while we would not decry in any way 

the good advice usually given to young men beginning 

life as wage earners, " Save money for future capital," 

we would emphasize this collateral advice: " Improve 

your spare time, as the quickest way to make capital." 

A young man of ordinary capacity does not have to 

work long at any mechanical art before he can earn a 

dollar a day. He need not be very strong, or very 

skillful, or very intelligent to be worth that. An in- 
come of a dollar for each working day is equal to the 

interest on $10,000 in United States 3 per cent bonds, 
or |7,500 in 4 per cents, or |5,000 at legal interest in the 
majority of the States. That is the value of the com- 
mon laborer's working capital — that is, his ability to do 
an average day's work at rough or unskilled labor 
three hundred days in a year, coupled with a willing- 
ness to do such work. 

Our young mechanic, we will suppose, very properly 
aspires to be something better than an unskilled labor- 
er. How can he most surely win promotion and a 
more liberal income? Tied down and hampered every 
way by the necessity of daily toil, it may seem to him 
that the doors of advancement, for the moment at 
least, are closed against him; and without a struggle 
to better his position he may drift along, waiting for 
an opportunity that may never come. Or he may 
quietly set to work to increase his working capital by 
trying to fit himself for a better paying grade of 
work. 

This is usually the most obvious and the easiest thing 
to do. By steadily trying to do the work he has to do 
a little better or a little quicker, and by closely observ- 
ing the working methods of more skillful men, he can 
usually add rapidly to his productive capital. When 
he has fitted himself to earn half a dollar a day more, 
he has accomplished as much as if he had increased his 
deposit in the savings bank by the handsome sum of 
$5,000. And his increased skill is quite as secure an in- 
vestment and quite as well worth working for as so much 
money on deposit. So, too, a good handwriting or a 
knowledge of simple accounts, which any young me- 
chanic can acquire by evening study and practice in a 
single winter, may easily secure his promotion to a 
position worth half a dollar a day more than he could 
earn as a mere laborer. A patient study of mechanical 
drawing furnishes a still more rapid means by which 
a young mechanic can increase his working value, in 
other words, his productive capital. 

When our young mechanic has added to his know- 
ledge and skill enough to make his services worth two 
dollars a day to an employer, he may fairly reckon that 
he has added |10,000 to his capital. And on this rea- 
sonable basis it is manifest that, of two young workmen 
of equal capacity, the one who — making no effort to im- 
prove himself — should have placed to his credit in bank 
|5,000 a year for five years, would not be so well fixed 
for life as his companion who should devote his spare 
time rigorously to the work of increasing his practical 
and technical knowledge of his trade and its associated 
arts, while endeavoring during his working hours to 
excel himself as a skillful and conscientious workman. 
A capital of $25,000 in cash is not to be despised; but it 
will not earn so much for a man as the knowledge, 
skill, and mental and moral discipline which our studi- 
ous, faithful, and wide awake mechanic might acquire. 
There is nothing that men pay for more liberally than 
ability and sterling character; and there is no way by 
which these may be got and demonstrated so quickly 

and surely as by the habit of doing one's best at all • From selected papers of the institution of Civil Engineers, copied 
times, with the habit of seeking useful knowledge dur- I from Migineering Sews. 



Artesian Well at Bourn, lilncolnslilre.'* 

BY JAMES PILBROW, M.INST. O.K. 

The subject of artesian wells is not without interest 
to the engineer whose attention is chiefly directed to 
the supply of towns and other places with water. For 
this reason, the description of a small but productive 
artesian well, completed at Bourn in Lincolnshire, in 
1856, is presented. The well was intended to supply 
the town of Bourn with water, the undertaking being 
in the hands of a small joint stock company. The town 
had been until then without any public supply, and 
almost without a private one. The wells were shallow, 
as in most of the towns in that part of the county; but 
many houses where wholly dependent upon carts, 
which fetched water from a considerable distance. 
These circumstances gave increased importance to the 
fact of such a supply being found under the site of the 
place. 

The boring, 4 inches in diameter, passed through 
several oolitic strata to a depth of 92 feet. Below the 
alluvial soil and gravel a hard shelly limestone, 32 feet 
in thickness, was encountered. The bore hole here was 
made slightly conical to admit of the taper end of a cast 
iron pipe being inserted and driven tightly, to exclude 
any surface water, and to prevent water from the bore 
escaping into the gravel, and thus lose its full power to 
rise above the surface. The boring was then continued 
through various beds till it reached a stratum, 6 feet 
thick, of compact and hard rock, in passing through 
which, at 92 feet below the surface, the tool fell sud- 
denly about 2 feet, evidently into a chasm or hollow, 
striking upon the hard surface of the underlying rock. 
The water immediately rushed up with great force, and 
drove the men from their work; and it was not without 
difficulty that the joints for attaching the curved pipe 
and sluice valve at the surface could be accomplished. 

The site of the town of Bourn partakes of the ordi- 
nary character of the country, and is flat; the highest 
part, where the well is situated, being only about 6 feet 
above the general level! It had been the intention of 
the author, should the water rise with sufficient force, 
as he believed it would do, to supply the town direct 
from the boring, and in this way the work was carried 
out, the flow and pressure having proved even greater 
than was anticipated. 

An air chamber was fixed at the well to regulate the 
pressure, and to equalize the supply of water to the 
town. The water rose at the Town Hall exactly 39 feet 
9 inches above the ground. The yield at the bore and 
surface level, ascertained by filling a tank capable of 
containing 5,000 gallons, was at the rate of 567,000 gal- 
lons per day, and there was no diminution on letting 
the whole run continuously to waste. The yield was 
also tested by a "notch board," which, by using the 
coefficient 0'563, and measuring at still water and not at 
the "crest," gave 5^5,201 '8 gallons. 

The author knows of no other boring of like dimen- 
sions, either in this country or on the Continent, which 
yields so large a quantity of water, or where, the boring 
being made on the general level of the surrounding dis- 
trict, the water from which flows to so great a height 
above the ground. 

It is needless to say that the town of Bourn has since 
enjoyed an unlimited supply of pure water without the 
assistance of engine, pumps, or reservoirs, and in far 
greater quantity than it requires. 

The town of Spalding, several miles distant, has sub- 
sequently been supplied from the same source, the 
water being conveyed by pipes laid under the turnpike 
road. The water mains were laid under every street, 
with fire cocks at intervals, and it was satisfactory to 
all, and surprising to soine, to see the water thrown 
upon the roofs of houses by a hose and jet pipe, as from 
a fire engine, and that '.only by the natural pressure of 
the spring. 

The water, by Professor Brand's test, gave 19'4 de- 
grees of hardness, arising chiefly from the presence of 
bicarbonate of lime; but by boiling it is rendered much 
softer. 
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Field of tbe Telephone. 

Professor Bell is sanguine that the usefulness of the 
telephone has by no means as yet%ttained its natural 
limit. Since the recent decision sustaining the patents 
of the American Bell Company, he has been devoting 
himself with assiduity to experiments intended to im- 
prove the telephone, with the idea of making it feasi- 
ble to speak over longer distances than is now possi- 
ble. In a recent interview with a newspaper reporter, 
he predicted that it would in time be as easy " for a 
subscriber in New York to call up a friend in San Fran- 
cisco, and to engage ' him in conversation, as it would 
be to call another subscriber to the telephone in the 
city of New York." The service between New York 
and Boston, by means of a circuit of double copper 
wire, is now said to be working very satisfactorily; but 
Professor Bell thinks that all wires in cities should be 
placed underground, that "the efficiency of the tele- 
phone cannot be fairly judged and tested in a large 
city, where the wires are supported on poles and build- 
ings." 

Prof. Bell does not believe in the relay system for 
strengthening the current along the line, but believes 
that the sound can be so intensified at the receiver as 
to be heard in the remote corners of a large room. As 
to this point, he says: "We find this difficulty — 
when the sound is intensified, it is at the expense of dis- 
tinctness and of perfect articulation. This fault can 
probably be corrected in a measure, so that if persons 
desire it they will be able to sit some distance from the 
telephone and hear all that comes through the receiver. 
The transmitter can also be made to convey sounds 
brought to it from a distance." 

Besides his direct experiments with the telephone. 
Professor Bell has long been actively infbrested in ef- 
forts to promote the education of deaf mutes. He has, 
in this connection, invented an instrument for accu- 
rately measuring the hearing capacity of the human 
ear. It is composed of one stationary and one sliding 
coil, between two horizontal rods, on one of which is a 
graduated scale reduced to the metric system. A tele- 
phone receiver is attached to the instrument, and the 
current is supplied by a magneto-electric machine which 
has a wheel composed of alternate sections of conduct- 
ing and non-conducting surfaces, by means of which 
the current is rapidly and regularly closed and opened. 
A musical sound is produced, which the telephone re- 
ceiver communicates to the ear. Holding the receiver 
to the ear, the operator moves the sliding coil from the 
stationary one, and as the distance between the coils 
increases the sound grows fainter and fainter, and 
finally is lost altogether. The scale on the side rod 
marks the point which the sliding coil had reached 
when the sound ceased to be heard. If a standard of 
normal hearing capacity can once be obtained, it will 
be an easy matter to measure the exact capacity of 
every ear which is tested. Every element, by the use of 
this instrument, is calculab*le. 

Professor Bell has tested this instrument in some of 
the New York public schools, and estimates that ten 
per cent of the children attending them have slight de- 
fects of hearing. He says that* "one per cent of this 
number are so deaf that they derive no benefit from the 
usual methods of instruction. The scholars know, of 
course, when their hearing is bad, but the teachers, as 
a rule, do not, and often think a child dull when it is 
only deaf. If the teachers were aware of the infirmity, 
and understood it, the pupil whose hearing was defect- 
ive could always be given a position in the room and 
classes which would enable him to profit by the instruc- 
tion which he is now, in many cases, losing. I find a 
great difference in the hearing capacity of people. 
Some persons can hear equally well with both ears, but 
most persons have a greater hearing capacity in one 
ear than in the other. The hearing capacity ranges 
from zero to an abnormal degree of acuteness." 



Carbonic Acid Fire Fxtlngulsher, 

A new method of utilizing carbonic acid gas for ex- 
tinguishing fire is now being introduced by Mr. Monoh, 
of Berlin, several establishments in Berlin having been 
fitted with the apparatus. The system depends upon 
filling the room where a conflagration has commenced 
with a sufficient quantity of carbonic acid gas to sup- 
press the flame. The apparatus consists of a wrought 
iron receiver of sufficient strength to resist a pressure 
«f 850 pounds to the square inch, and which is filled 
with highly compressed carbonic acid. This receiver 
can at any time be charged by means of a battery of 
wrought iron flasks connected to it. Such flasks, filled 
with highly compressed carbonic acid, are a regular ar- 
ticle of commerce in Germany, and when attached to 
Mr. Monch's receiver, the latter can be filled with the 
gas as desired at any convenient pressure. From the 
receiver branch pipes fitted with valves are laid to the 
different apartments it is desired to protect, and which 
can at any time be filled with the gas discharged from 
suitable nozzles fitted to the pipes. Smaller and inde- 
pendent reservoirs are also made which can be carried 
easily from place to place, and the contents liberated 
at any desired spot. In Germany, where fluid carbonic 
acid forms a large and increasing industry, Mr. Monch's 
system would naturally find favor, and at one of the 



places where it has been adopted — the varnish works 
of Mr. Krauthammer, of Berlin — its efficiency has been 
proved by the prompt suppression of an incipient fire, 
which is the special role of this class of apparatus. 

^ < » > ^ 

A Papier maclie Floor Covering. 
A new papier mache process for covering floors is de- 
scribed as follows: The floor is thoroughly cleaned. 
The holes and cracks are then filled with paper putty, 
made by soaking newspaper in a paste made of wheat 
flour, water, and ground alum, as follows: To one 
pound of flour add three quarts of water and a table- 
spoonful of ground alum, and mix this thoroughly. 
The floor is then coated with this paste, and a thick- 
ness of Manila or hardware paper is next put on. If 
two layers are desired, a second covering of Manila 
paper is put on. This is allowed to dry thoroughly. 
The Manila paper is then covered with paste, and a 
layer of wall paper of any style or design desired is put 
on. After allowing this to thoroughly dry it is covered 
with two or more coats of sizing, made by dissolving one- 
half pound of white glue in two quarts of hot water. 
After this is dry, the surface is given one coat of "hard 
oil finish varnish." This is allowed to dry thoroughly, 
when the fioor is ready for use. The process is dura- 
ble and cheap, and, besides taking the place of mat- 
ting, carpet, oil cloths, etc., a fioor thus treated is ren- 
dered airtight, and can be washed or scrubbed. 
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Hudson's Bay Route to Europe. 

The prospects of a proposed route from the Canadian 
Northwest to Europe via Hudson's Bay are not con- 
sidered encouraging. A diary for August shows that 
ice prevailed in the straits for nineteen days out of the 
thirty-one, and that snowstorms prevailed on Ave other 
days. As the straits ought to be open during August, 
the outlook for the other months cannot be bright. 
Mr. J. W. Klatze, a Dominion Government official, wtio 
was sent to inquire into the feasibility of constructing 
a railway from Winnipeg to Hudson's Bay, has return- 
ed to Ottawa. He does not speak favorably of the ul- 
timate success of the undertaking, and thinks, if it is 
ever accomplished, it will be at a price which few capi- 
talists would care to pay. Putting the difficulties of 
the navigation of the straits and the almost insur- 
mountable barriers in the way of constructing a rail- 
way to the bay together, the outlook for northwest 
settlers having direct communication by this route with 
Europe is not at all hopeful. 



Natural Qas. 

Many interesting points came up during a discussion 
of a paper upon this subject read by Mr. William Met- 
calf before the Engineers' Society of Western Pennsyl- 
vania at its November meeting. 

In regard to the waste of gas, it was said that more 
gas is being wasted within twenty-two miles of Pitts- 
burg than is being used to-day. There is, on a close 
estimate, 65,000,000 to 70,000,000 feet of gas going to 
waste in the Murraysville district. Take, for instance, 
the Verner well, the Hukill well on the MoWilliams 
farm, and the Hukill well on the Daum farm. There 
are three large and one small well going to waste. 
There are three large wells blowing the gas to waste in 
Washington County. There are three large and one 
small well going to waste in the Tarentum districts to- 
day — one there giving out gas at a pressure of fifteen 
to seventeen pounds, with the casing wide open." One 
great well near Wellsburg, W. Va. , has been burning 
for years, the loss being estimated at |1,300 per day. 
These oases of waste form but a small portion of the 
whole. 

Wells are being drilled every day, and this waste is 
expensive. A well which one year ago gauged to fully 
ten ounces pressure, mercury pressure, is to-day blow- 
ing not more than eight or eight and a quarter ounces. 
Although this difference seems trifling, the quantity of 
gas yielded is enormously decreased. The advantages 
to be derived by the proper consumption of this gas 
may be inferred from the following: " The idea of blow- 
ing 50,000,000 cubic feet of gas away in a day right 
along, and then complaining that our competitors are 
selling iron cheaper than we can make it, and we not 
using this gas! One cause of the decrease in the flow 
is attributed to the pores of the rock becoming choked 
with incrustations of salt and "gas dust." Blasting 
with light charges of nitro-glyoerine might be of use, 
as a greater area with new pores would present them- 
selves for the exit of the gas; but in the case of wells 
about Pittsburg it is necessary in blasting to make sure 
that the gas rock stratum is not so much shattered as to 
admit water from the salt water veins below." Pieces 
of rock have been brought up to the surface [from 
blasted wells], and on the pieces you And little barna- 
cles, or rather a substance looking like barnacles. You 
see a large hole next to the rook, and a little lower an- 
other one somewhat smaller, and then get smaller and 
smaller until it forms a cone, and the last layer of that 
cone closes it up entirely." In some wells that get 
plugged it is found that in the rock next to the shell 
the holes are closed by paraffine. There is no way of 
stopping it when the ocean of salt water under the gas 
veins gets broken into; this is known among drillers as 



the Atlantic Ocean, because analysis of it shows it to be 
of very nearly the same composition as the ocean itself. 

Waste of gas has been stopped by the wells being 
plugged, but the task is a difficult one, andthe result 
is not always successful. Therefore the pertinent ques- 
tion came up: " Could not some of our mechanical en- 
gineers invent some sort of a tap pipe with a sliding 
valve on it that could be left out when the gas was 
struck, so that the pipe would be enabled with the 
valve to prevent the waste?" The reply was that this 
had been tried, " and the only success it met with was 
to bore a hole through the top of the derrick. " So far 
all the valves have been made for the casing, and the 
idea was advanced to have a heavy pipe for the top, 
and arrange the valve so as to use it or not, as re- 
quired. The plan of stopping the drill before entering 
the gas stratum was cast one side, since in undeveloped 
districts there would be no certainty that the gas could 
be obtained when needed, by simply completing the 
bore. 

In addition to its use in the manufacture of iron, it is 
believed that natural gas will soon be largely employed 
in the making of glass. The operation of annealing, 
now so difficult and troublesome, could be soon per- 
fectly performed with the aid of natural gas, since_it 
can be so utilized that it can be shut off so easily and 
gradually as to let the molecules of the glass come to 
their normal position without strain. 

Another application of this gas is to the manufac- 
ture of very thin sheets of metal, either iron or steel, 
where the difficulty is in pickling the scale off in order 
to get a flne finished surface. By a process for which 
a patent has been asked the annealing box is brought 
to the requisite heat by the use of natural gas, and then 
a pipe, connected with the box, turns in a stream of 
the gas when the metal is hot enough, and allows it to 
pass through. The box is kept hot for some little time 
and is then cooled gradually, when the plates come out 
perfectly clean — as clean as tin, but not so bright. 

.^ < « » »■ 

Steel Bridge in South Africa, 

The first steel bridge in South 'Africa, and the first 
bridge in the Orange Free State, was recently built 
over the Caledon River botwecm Smithfleld and Roux- 
ville. It is of the bowstring type, is in four spans 650 
feet long, and the total length, including approaches, 
is 1,300 feet. It stands 50 feet above low water mark, 
and the lowest part of the superstructure is 10 feet 
above the highest water mark ever known. The piers 
are 13 by 30 feet, are of stone masonry laid in cement, 
and rest on solid rook. The whole weight of the su- 
perstructure is 350 tons including all necessary tim- 
ber. It was erected on a staging made of steel wire 
ropes, one inch in diameter, stretched from pier to pier, 
with wooden trestles on top to make up for the sag 
caused by the weight of each span. This method 
worked admirably, and the structure was completed 
without hitch or accident of any kind. The bridge 
cost $160,000, including $5,500 duty paid to the colonial 
government for material; it was" built by Messrs. 
Scrimgeour Bros., of Port Elizabeth, to whom we are 
indebted for the foregoing particulars. 



Automatic Car Couplers. 

As the result of recent examinations, the Railroad 
Commissioners of the State of Massachusetts recom- 
mended for adoption by the companies of the State 
either one of the following self-acting couplers: The 
Ames (hook link), U. S. (link and pin), Cowell (hook), 
Janney (hook), Hilliard (hook). At a recent meeting of 
delegates appointed by the managers of the railways of 
the New England States, sixteen roads and six States 
were represented, namely, Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, and Connecti- 
cut, in all fifty-six votes. After considerable discussion 
and voting, the preference of the delegates finally settled 
upon two of the above couplers as the best for general 
adoption. These were the Ames and the Cowell coup- 
lers, each of which received 33 votes, or 44 in all — 12 
votes not being cast. Illustrations of these co uplers will 
be found in Scientific American Supplement. A 
resolution was passed calling for a national convention 
of railway representatives to consider and decide upon 
the best f orra of automatic coupler for general adop- 
tion. 



The American Fxhlbltlon, London, 1886. 

The above is the designation under which an exhibi- 
tion is announced to open in London in May, 1886. It 
is intended to be so arranged that a visitor on entering 
will be reminded of the approach to this country 
through New York harbor, and thence taken in imagi- 
nation by successive stages to the most prominent ob- 
jects usually sought by sightseers, including a " trip 
across the continent," the whole being so arranged as 
to exhibit the arts, manufactures, products, and re- 
sources of the United States, of every kind, from the 
broker's office in Wall Street to the camp fires of Neva- 
da. Applications are said to have been already made 
for considerable space in this unique exhibition from 
prominent American manufacturers and patentees. 
Mr. John R. Whitley is the Director-General, and 
Charles B. IS orton. Secretary, 7 Poultry, London, E. C, 
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CUT-OFF FOB CISTERNS. 

A tank, such as a barrel, is provided at about six 
inches from its top with a transverse partition, B, 
formed with an aperture, C. The leader from the roof 
is held in the top of the tank. Below the partition is 
the float, E, adapted to clo.se the aperture. An over- 
flow pipe leads from the upper part of the barrel to the 
cistern, and the lower part is provided with an outlet 
cock. The water flows into and collects in the bottom 
of the tank, and as the level of the water rises the float 
rises, and finally closes the aperture by being pressed 
by the water against the under side of the partition; 
the water then flows into the cistern. The water first 




TROY'S CUT-OFF FOR CISTERNS. 

collected contains all the impurities that were on the 
roof and only the clean and pure water passes to the 
cisterns. When it stops raining, the water in the tank 
can be drawn off through the cock. Since the quanti- 
ty of water required to collect the impurities varies in 
different localities, by using one or more receptacles 
connected by a pipe to the one containing the cut-off 
the storage room for the impure water can be indefi- 
nitely increased, so that only pure rain water will flow 
to the cistern. 

This invention has been patented by Mr. Daniel 8. 
Troy, of Montgomery, Alabama. 



DRAW BAR FOE FREIGHT CARS. 
The engraving shows an improved draw bar for 
freight cars— recently patented by Mr. William A. Jones, 
Post Oflice Box 715, Delaware, Ohio— which can easily 
be repaired and removed or replaced without requiring 
the parts of the car to be taken apart. Fig. 1 is a plan 
view of the under side of the draw bar; Fig. 2 is a cross 
sectional elevation; and Fig. 3 is a longitudinal eleva- 




JONES' DRAW BAB FOR FREIGHT CARS. 

tion. At a short distance from each other on the under 
side of the car are secured two stringers. A; on the 
outer edge of each a downwardly projecting jaw block, 
B, is held by lour screw bolts, L. On the inner side of 
each block are held two plates, C-, each pair being held 
apart by the upper squared portions of the bolts be- 
tween the plates. The middle bolts are longer than 
the end ones and project further down, and the lower 
ends of the bolts pass through plates, E, placed hori 



zontally against the bottom of plates, C, of one pair. 
Between the middle bolts two transverse bars, G, are 
placed edgewise on the plates, E, the ends of the bars 
being in pockets below plates, C. Between the trans- 
verse bars is arranged a spiral spring (Fig. 3) which is 
coiled around a spindle projecting from the rear end of 
the draw head, K, which is supported by a cross piece 
secured on the front ends of the blocks, B, and plates, C. 
A band, H, secured on the top and bottom surfaces of the 
draw head at its inner end, is passed over the two cross 
bars, and at its vertical cross piece is provided with 
an aperture through which the spindle can pass. The 
spring acts as a buffer both when the draw bar is pulled 
or pushed, and the strain is transmitted by the cross bars 
to plates, E, and then to plates, C, and the stringers. 
The plates, C, are held together by bolts, F, and the 
stringers are braced by cross pieces. If the draw head 
is to be removed, it is only necessary to remove the nuts, 
when the plate, E, and cross bars, Gr, drop; a new draw 
head can then be fastened, and held on the bottom of 
the car very easily and rigidly. 



The Cholera Germ. 

The cholera bacilli of the Asiatic cholera appear to 
be something unique, identical, and unlike any other 
known or described species. It is exceedingly small, 
and much smaller than any other form of bacilli, being 
more obtuse and comma shaped, with a single spore in 
its larger end at the time of maturity. At .first, when 
inhabiting the mucous corpuscle (which is the home of 
the germ) it is more regularly oval or elliptical, existing 
in chains or chaplets end to end, as seen in the outer 
edges of the rounded and oval mucous corpuscles and 
broken parts of same. Inside the corpuscles they are 
more broken up, yet usually form short lines or chains. 
They multiply by transverse division (across the mid- 
dle) very rapidly, and completely fill the corpuscle, 
bursting it at last, at which time the bacilli are set free, 
become motile, and take on the peculiar comma-form 
appearance. This is also its time of maturity, at which 
time the spore may be observed in the enlarged end op- 
posite the curved and shortly pointed end. 

Their size at first, in the corpuscle, is about one 
twenty-flve-thousandth inch long by one fifty-thou- 
sandth inch broad, afterward about one twenty-thou- 
sandth by one thirty-thousandth inch, which is border- 
ing on the size of micrococci. 

They readily take the aniline staining, and to be seen 
well require a high-power objective with a magnifica- 
tion of at least fifteen hundred diameters. A slide was 
prepared by one of Koch's assistants, who placed the 
cover on the mucous lining membrane of the intestines 
of a cadaver in Calcutta, and was kindly sent by W. J. 
Simmons, of that place, to J. M. Adams, of Watertown, 
N. Y., who gives us the figure and substance of the 
above article. 



Vapor of Glycerine for CoughSr 

According to an account in the Gazette Medicate de 
Nantes, M. Trastour has employed with great advan- 
tage the vapor of glycerine whenever a distressing or 
frequent cough has had to be alleviated. The remedy 
is very simple in application. About fifty to sixty 
grammes of glycerine are heated in a porcelain capsule 
by means of a spirit lamp; a large volume of vapor is 
thereby disengaged, and should be breathed t y the 
sufferer. Glycerine in which carbolic acid has been 
dissolved may also be employed. The cough of phthisis 
and the irritation in the throat of many complaints 
afford proper trials for these remedies. 



IMPROVED SAFETY VALVE. 

The body of the valve, which is of cylindrical form, 
is made with a thread at one end for its attachment to 
a boiler, and the outer end is closed by a screw cap, 
Fig. 2, having in it a circle of holes for the escape of 
steam. Within the body, a short distance below the 
cap, is an annular fiange that has its upper edge grooved 
and beveled to form a seat for the disk valve, which is 
made with a stem extending to near the lower end of 
the body, so as to give access to the nuts for tightening 
the spring; it also has a guide stem extending into a re- 
cess in the cap. Around the stem is a bridge having 
arms that take beneath the flange; and on the lower 
end of the stem, above the adjusting nuts, is a similar 
bridge. The bridges serve to retain the stem and valve 
central, and the upper one is a cap for the spiral spring 
which is around the stem, and rests on the lower bridge. 
The cap is made with a groove beneath the holes, for 
holding the steam or preventing it from passing to the 
guide recess of the stem. The valve being put together, 
the adjusting nuts are screwed up to give tension to the 
spring according to the pressure at which the valve is 
to open. The body is then screwed into position, when 
the tension of the spring cannot then be changed with- 
out unscrewing the body from its place. In operation 
the valve rises as soon as the pressure upon it is suf- 
ficient to overcome the spring, and the opening allows 
the steam to escape freely. 

This invention has been patented by Messrs. Theo- 
dor Falk and Alexander Frazier, whose address is P. 
0. box 166, Maywood, 111. 



FREIGHT CAR SKID. 

In the sill of a car a series of bolts is held below the 
door, on the outer end of each of which is formed a flat 
eye provided with a slot parallel with the sill and hav- 
ing an enlargement in the middle. A short distance each 
side of the door opening is secured a hook, on the outside 
of the car near the bottom, which serves to hold the outer 
ends of the skids. Each skid is provided at one end 
with a bar having its outer end bent rectangularly and 
having a transverse head formed with a rounded edge 
on the bent part, the head being at right angles to the 
length of the skid. When not in use the skids are held 
in the hooks against the sides of the car, and as the 
heads are at right angles to the slots, and below the 
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ROWE'S FREIGHT CAR SKID. 

fiat eyes of the bolts, they cannot be thrown out by the 
jolting of the cars. 

When the skids are to be used, they are lifted out of 
the hooks and swung from the car and the free ends 
rested on a wagon, or on the ground, platform, etc. 
When in this position the hook ends of the bars can be 
lifted out of the eyes and placed from one eye into 
another. The bolt is prevented from turning by the 
stud on the back of the eye. The skid is automatically 
fastened in the hook by means of a tumbler. 

This invention has been patented by Mr. Joseph L. 
Howe, of Corydon, Indiana. 



To Keep Cellars from Freezing. 

A cheap and very effective way to raise the tempera- 
ture in a cellar that is dangerously near the freezing 
point is to set one or more common kerosene lamps on 
the cellar bottom during the day time, when not want- 
ed for lighting the rooms ajjove. We have all noticed 
how much warmer a living room is in the evening, when 
the lamps are burning, than in the day time with the 
same amount of fire in the stoves or furnaces. All the 
heat from a burning lamp is retained in the apartment. 
Twenty -five cents' wortti of kerosene oil will throw out 
a suprising amount of heat, and in many cases it would 
be the cheapest means for keeping a cellar from freez- 
ing during the passage of an extra cold wave. Cold 
waves may spoil a winter's store of vegetables, which in 




FALK & FRAZIER'S IMPROVED SAFETY VALVE. 

many instances might be saved by this siraple expedi- 
ent. Cellars that are properly protected frotn frost by 
tight underpinning, and if needed, banks of leaves or 
evergreen boughs, or even banking up with snow, rarely 
freeze during the coldest weather in winter, but some- 
times an unusual cold snap, or a long continued period 
of cold, may endanger the potatoes and other stores 
even in pretty tight cellars, especially if plenty of fires 
are not kept burning in the rooms above. 
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HENRY HOBTON STANLEY. 

August Peterman speaks of Stanley as the Bismarck 
of African explorers. It is a fact that the results 
achieved by this American in Africa surpass all the sci- 
entific discoveries made during the last thirty years, 
all travels of Europeans during the last eighty years, 
and the travels of the Arabians during the last thou- 
sand years. Stanley has acquired more knowledge of 
Africa than millions of the inhabitants possess of their 
own country. History knows of no other discoverer 
who has been as successful as Stanley. 

Stanley's first trip to Africa, and the finding of Liv- 
ingston, created a great sensation throughout the civ- 
ilized world. He had no special object in view during 
his second journey, and at the time that he embarked 
On a small boat on the African stream Lualaba, and 
drifted toward the north. Shortly before leaving 
Njangwe, on October 30, 1875, he wrote as follows: 

" The entire equatorial Africa is an unknown coun- 
try, from which not even the slightest information has 
passed to the outer ■yorld. Even here in Njangwe no 
one knows anything ' of the same. It is wrapped in 
mysterious darkness, and the great superstition of the 
inhabitants has surrounded it with horrible imagina- 
tions. They are of the opinion that it is inhabited by 
vicious dwarfs striped like the zebras, living on ele- 
phants, and using poisoned arrows. An immense forest 
extends toward the north, no one knows how far, as no 
one has seen its end. Day after day, and 
week after week, the traveler passes 
through the forest of equatorial Africa 
without ever seeing the sun. The great 
Jjualaba River flows to the north, and it 
is supposed that it extends to the Medi- 
terranean Sea; at least, so the Arabs and 
their slaves say." 

From the above it is evident that much 
courage was required to undertake the 
hazardous trip to this unknown country, 
but Stanley succeeded after overcoming 
enormous difficulties, dangers, and hard- 
ships. He has proved that the Lualaba 
and the Congo are identical, and has thus 
solved the last problem of the two main 
rivers of Africa, the Nile and the Congo. 

Stanley achieved much because he did 
not travel as a scientist collecting notes, 
or as a great discoverer, but as a general 
and conqueror. He negotiated where he 
could accomplish the desired result there- 
by," -but otherwise 'made use of his 
weapons. Cortez and Pizarro received 
much assistance, in the countries they 
conquered, from those who were sup- 
pressed and ill treated, or dissatisfied with 
the rulers, but Stanley received no assist- 
ance whatever, and it was all he could 
do to prevent being attacked. Stanley 
not only achieved scientific results, but 
also discovered a beautiful river and 
country for mercantile tranifoctions. 
Enormous woods of oU palms, cotton 
plants, rubber trees, etc., cover this coun- 
try. Elephants seem to be in abundance, 
for Stanley says that he not only saw 
temples and buildings made of ivory, 
but even the most common implements, 
which are not usually made of such 
costly material. Some of the inhabitants 
are cannibals, but some tribes are par- 
tially civilized and have some culture. 
Stanley found very large cities and some 
vessels of perfect construction. The 
Congo countries are very fruitful, and the climate is 
favorable to vegetation, although the coast climate 
is not very favorable for Europ eans. The country is 
specially well adapted for raising tropical fruits, and 
most of the West Indian plants ean be raised here, 
such as- cotton, sugar, indigo, tobacco, cocoa, ginger, 
and many others. The quantity and number of drug 
plants of this country are enormous. 

The annexed portrait of Henry Morton Stanley was 
taken from the lUustrirte Zeitung. 



pupa being of still paler, uniform greenish color, and 
not deviating in form from the larvae of other species of 
the same genus. The winged insect bears a deceptive 
resemblance to our native hornbeam psylla {Psylla 
Corpini Pitch), and can only be distinguished from 
this upon close examination, the most obvious differ- 
ence being the absence of a distinct pterostigma in the 
box psylla. 

Mr. Angus attempted to orush the psyllas off with a 
stiff broom, but this is a remedy of very questionable 
value, and a much simpler and doubtless more effective 
way of getting rid of this pest would be the appli- 
cation of diluted kerosene emulsion in a very fine 
spray. 

There is no danger that this newly imported psylla 
will infest any other plant besides the box, but, if not 
kept in check, it is liable to spread and to do serious 
damage to the plant in all those sections of the country 
where it is grown and esteemed as an evergreen ornBr 
ment. — Prof. C. V. Riley, in Ann. Rep. Dep. Agr. 

1884. 

^ r « ) » 

The Future of Natural Cas. 

The application of this fuel at Pittsburg and vicinity 
is watched with an abiding interest. With gas at fif- 
teen cents per thousand feet, it is not strange that 
manufacturers should be eager to avail themselves of so 
gheap a fuel, so cleanly in use, so readily applied and 




The Box Psylla Found In the ITnlted States. 

While making some observations for the Bureau, Mr. 
A. Koebele found toward the end of May, in the gar- 
den of Mr. Angus, New York city, large numbers of a 
flea-louse infesting box (Buxus sempervivens). The in- 
sect — at this time mostly larvse and pupge and a few 
imagos — thickly crowded the young growth of the 
plants, and the whole hedge showed at the flrst glance 
a sickly appearance, the tender shoots being more or 
less yellowish in color and evidently dying. In our 
breeding cages the imagos continued to develop 
throughout the month of June, but outdoors no further 
observation on the life history of the insect could be 
miade. The species proved to be identical with the 
European box psylla {Psylla buxi Linn.), a species 
hitherto not known to occur in America. It is of a 
pale green color with hyaline wings, the anterior and 
middle portions of the thorax (pronotum and dorsulum) 
having brownish longitudinal markings, the larvaand 



HENEY MORTON STANLEY. 

controlled, and, in many of its applications, furnishing 
a superior product. The present excitement in gas 
territory is not unlike the early oil days, and a general 
rush to utilize it seems only to be prevented by a dazed 
sort of conservatism which awaits further develop- 
ments. Meantime, prospectors are sinking new wells, 
pipe line companies are organizing, and law suits have 
been initiated, a sure sign of serious purpose, while mil- 
lions of cubic feet are daily wasted. The possibility of 
early exhaustion seems to be the only deterrent in- 
fluence on the general alteration of plant for its use 
among enterprising manufacturers. The marvelous 
thing in it all is that this product should have been go- 
ing to waste for a full generation without a systematic 
attempt for its utilization. 

We predict for natural gas a future as great as that 
which grew out of the early petroleum development, 
and of larger and more widespread industrial value. 
Even were the production of gas as fickle as that of 
oil, the product of wells as variable and short in dura- 
tion, its value would still warrant its collection by pipe 
lines, with the same certainty of an aggregate average 
yield, with due enterprise, certainly adequate for those 
purposes to which it is pre-eminently adapted, even 
though it should prove insufficient for general use. 
But the history of wells does not augur any such unre- 
liability. Many have roared gas steadily for fifteen 
years. 

Gas is also far more widely distributed than oil. 
While a usual accompaniment of oil bearing forma- 



tions, it exists in abundance in other formations where 
oil has not been found. The general prevalence of gas 
springs in the Hamilton shales of Western New York 
led to the sinking of many oil wells in 1866-68, which 
however never developed more than a plentiful supply 
of gas. One of these wells, in West Bloomfield, N. Y., 
has been a roarer for eighteen years, and we believe 
still roars with undiminished vigor. As these shales 
run through to the west on that general latitude, the 
gas is no doubt widely distributed outside of the oil 
formations. It is presumed also that other formations 
may prove gas-bearing. 

It is this wide distribution of gas which will give it a 
more general industrial value. Local gas belts, when 
some permanency of supply is assured, will be so many 
mines of power, which will determine the location of 
manufactories as water-power has in the past. It will 
be gathered up into mains and forced to points more or 
less distant, and, if pressure be insufficient, pumps or 
steam jets, as in the pneumatic tubes of London, will 
force it to its destination. Perhaps to greater distances 
still, its energy may be transmitted by electric conduct- 
ors. 

That the supply is infinite, or incapable of exhaus- 
tion, is not to be anticipated. That it will be exhausted 
in the immediate future, we greatly doubt. In any 
event, its use should be jealously guarded, and the 
wasting of it looked upon as criminal, and made the 
subject of legislation. No man holding a 
spot of land on which a well has been 
drilled has any more right to idly blow 
the gas out of a belt than he would have 
to cut a levee and fiood thousands of 
acres belonging to other people, simply 
because he built the levee and it is on his 
own land. To idly burn the gas is de- 
stroying property of great value, and in 
which the community has an abiding in- 
terest; in fact, it is a species of arson. 
The obligation of the state to the future 
should prevent needless and heedless 
waste when proprietors do not find it for 
their self-interests, the more especially as 
the cost to producers would be so slight, 
and any sentiment which defeats such re- 
gulation is mere wantonness. 

The uses to which gas may be put are 
practically limitless. To all metallurgical 
purposes, glass making, brick burning, 
and similar uses, it is pre-eminently 
adapted. For household purposes it will 
prove a boon, and greatly conduce to do- 
mestic felicity. If charged with oil it is 
equal to any illuminant, though in its 
natural state by no means uneconomical. 
If it results in making of Pittsburg a 
clean, smokeless city, every outside bar- 
barian who has occasion to visit that be- 
nighted town will rejoice with great fer- 
vor. A clean, whitewashed rolling mill 
would be a phenomenon to delight the 
eye, yet we understand that such a thing 
already exists in Pittsburg.* 

Ironmasters who expect it to furnish 
an escape from the threatened deluge of 
cheap Southern iron may bedisappointed, 
as it may prove equally prevalent in the 
iron regions of the South. Wherever it 
exists, it will certainly greatly cheapen 
all metallurgical and manufacturing ope- 
rations, and, should it prove to be widely 
prevalent and reliable, the cost of produc- 
tion would be generally so lowered as to 
enable competition in the markets of the world. — The 
American Engineer. 

i^ I » > * 

Idle Ship Builders In England. 

The number of workmen out or' employment on the 
banks of the Tyne, between Newcastle and Tynemouth, 
is estimated to be between 10,000 and 13,000. It is reck- 
oned that the amount of money withdrawn from the 
local banks for the payment of wages in the several 
shipyards and factories on the Tyne is less by £15,000 a 
week than it was a year ago. In Newcastle upward of 
1,600 families are regularly in the receipt of relief, in- 
volving a weekly expenditure of about £240, while in 
addition to this, free breakfasts and dinners are given 
daily to about 000 children. Immense quantities of 
second-hand clothing have also been distributed among 
the poor, and the Relief Committee are making prepa- 
rations for the distribution of coals during the winter 
months, several local colliery owners having presented 
quantities of coal for disposal. At Jarrow there are 955 
families receiving relief, and free dinners are given daily 
to nearly 1,000 childiten. At Wallsend the committee 
are relieving 171 destitute families, and are serving 280 
children's dinners a day. At Walker and Hebburn a 
similar amount of work Is being done. 



An enterprising contemporary offers the foDowing in- 
ducement for new subscribers: " We will give a Daisy 
Pillow Sham Holder to each subscriber, and our papeif 
until the flrst of January, 1886, for one dollar." 
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STBENGTHENING THE ABUTUENI OE A GBEAT 
BRIDGE. 

Across the Schuylkill River at Chestnut Street, Phila- 
delphia, is a two span bridge, begun in 1861 and com- 
pleted five years later. It has two segmental arches 
supported by an abutment on either bank and a cen- 
tral pier in the river. At each side is a masonry ap- 
proach. The spans are 185 feet each, and the total 
length of the bridge, including approaches, is 1,5383^ 
feet. The carriage way is 26 feet wide, and the foot 
ways 8 feet. The western abutment is situated upon 
what was the river flat, there being, at the time of con- 
struction, 27 feet of mud, under which was a stratum of 
about 5 feet of gravel and bowlders, below which was 
bed rock. White oak piles were driven to a firm bed, 
and the heads of these, after leveling, were embedded 
in beton to a depth of 2J^ feet; upon this foundation 
of piles and beton was laid a platform on which the 
masonry was erected. 

Since completion this foundation has maintained its 
vertical position, but the thrust from the long flat arch, 
exerting a pressure of some 2,000 tons, in a few years 
forced the western abutment through the yielding ma- 
terial in which it rested. A certain amount of this 
thrust was communicated to the approach through the 
two small arches, the effect of which was to compress 
the joints until, with the accompanying bulging of the 
masonry at points, the limit of movement was reached 
in the approach masonry, after which it continued in a 
rise of the two arches. It became evident that unless 
this movement was arrested the span would fall into 
the river. The fact that the space beneath the arches 
was used for traffic which could not be interrupted for 
any length of time led to the placing of wooden struts, 
at water line, from the abutment to the arch pier and 
from the pier to the base of approach, the effect of 
this being to transfer the thrust, through the struts, to 
the solid approach. This served the purpose so well 
that the wonder now is that the bases were not so con- 
structed of solid masonry at first. The struts are shown 
in the large view in the accompanying engraving, and 
were each composed of four 12 by 12 inch timbers bolted 
and tied to one another. By this time the abutment 
had moved 8 inches and the central pier had moved 
half that distance. 

The city now sought for something more permanent 
to save the bridge than timber struts. Several plans 
were received, but those proposed by Messrs. Ander- 
son & Barr, of Room 12, Tribune Building, New York 
city, were adopted. The reasons governing this de- 
cision were that they were the only plans which would 
not interrupt travel on the railroad using one of the 
arches, thereby saving the city, in damages, about 
$40,000; the risk of lessening the stability of the abut- 
ment during the operation would be avoided, since the 
space made by the removal of material would be imme- 
diately refilled with the cylinder and concrete filling; 
and that by these plans the work would be so com- 
pleted as to need no further attention in the future. 

In briel, this plan was to build four iron cylinders of 
one-half inch iron, 8 feet in diameter, stepped into the 
base of the abutment and extended downward to bed 
rook at such aa angle (about 45 degrees) as to embrace 
the line ol thrust of the arch, and fill them with con- 
crete. By this plan the weight of the arch is trans- 
ferred to a solid foundation through four stone columns 
8 feet in diameter. In carrying out this method no 
further disturbance of the ground was necessary than 
to start the cylinder. The concrete was made of 1 ce- 
ment, 3 sharp sand, and 4 broken stone. Two of these 
stone struts have now been completed — one 65 feet 
long and the other 62 feet. Work was begun Oct. 21, 
1884, and the first was finished Nov. 26 and the second 
Dec 16. 

Tho plan of projecting this class of work, below tide 
water, is by the aid of compressed aii-, similar in every 
respect to the plan so successfully used in the Hudson 
River Tunnel, and which we have frequently described 
and fully illustrated. At the upper end of the cylinder 
is a vertical stem 4 leet m diameter, across the top 
of which extends an aii lock 5 leet in width and l4 leet 
long. This lock Is divided into three compartments by 
four doors. The advantage of this construction is that 
while one compartment is being filled with material 
from the outside, the other is open to the interior; all 
waiting is done away with, and both the passage of 
supplies to the lower endj)l the cylinder and the remov 
al of excavated material are greatly facilitated. 

In building the cylinder, s space large enough to ad 
iiiit an iron plate is dug out, when the plate is inserted 
and bolted to those already in position , adjoining 
spaces are then excavated and other olates put in, and 
in this way the cylinder is formed — plate by plate, and 
ring by ring, until bed rock is reached. When com- 
pleted, it is cleaned out and the concrete laid. 

The plant for carrying on the work consists of a dou 
ble air compresser — which may be quickly converted 
into a hoisting engine when necessary — a- twenty-five 
light dynamo for illuminating the interior engines, etc. 

With regard to the cost of work of this nature, we 
are assured by the contractors that similar cylinders 
can be sunk to any depth up to 500 feet for less than 
one hundred dollars per foot. 



For engineering data connected with the bridge we 
are indebted to Chief Engineer S. L. Smedley, and First 
Assistant Engineer J. M. Titlow, of the Philadelphia 
City Engineering Department. 



manufacture of Porcelain at the Royal Iforks, 
Dresden. 

These works are at Meissen, near Dresden. The 
china for ornamental pressing is not used in a clay state, 
but as a liquid, slip-like, thick cream. This is poured 
intc the orifice of the mould left for the purpose, and 
then allowed to stand for a short time; when sufficient 
slip has adhered to the mould, the remainder is poured 
back into the casting jug. The slip having remained 
in the mould for some minutes becomes sufficiently solid 
to enable the workman to handle it. He next proceeds 
to arrange all the pieces on a slab of plaster before him. 
He then trims the superfluous clay from each, and ap- 
plies some liquid slip to the parts, and so makes a per- 
fect joint, each part being fitted to its proper place, 
until the whole figure is built up as it was before it was 
moulded; as each joint is made, the superfluous slip is 
removed with a camels hair pencil. 

The object is next propped with various strips of clay 
having exactly the same shrinkage and is then ready 
for the oven. The shrinkage or contraction to which 
we have alluded is one of the most important changes, 
as well as one of the greatest difficulties encountered 
in the art of pottery. The change will be more or less, 
according to the materials used and the process em- 
ployed in making. Thus earthenware will not contract 
so much as porcelain, and a pressed piece will not con- 
tract so much as a cast one. The contractions are suffi- 
ciently well known to the modeler, and he makes allow- 
ance in the model accordingly, the design being fash- 
ioned so much larger than is actually required; the 
shrinkage from the original model to the finished ob- 
ject being sometimes equal to 25 per cent. 

The ware up to this point in all the stages of manu- 
facture we have described is most tender, and can only 
be handled with the greatest care. 

The manufactured objects being now ready for bak- 
ing, are taken to the placing house of the biscuit oven, 
where may be seen some hundreds of seggars of all 
shapes and sizes. These seggars, which are made of fire 
clay and are very strong, are the cases in which the 
ware is to be burned. Common brown wares, when the 
fire is comparatively easy, may be burned without any 
protection, as the fire or smoke cannot injure them; but 
for porcelain or white earthenware these cases are ne- 
cessary. The seggars are made of various shapes to 
suit the different wares. Flat round ones are used for 
plates, each china plate requiring its own seggar and 
its own bed in it, made of ground fiint very carefully 
prepared, for the china plate will take the exact form 
made in the bed of flint. Cups and bowls are placed, 
a number of them together, in oval seggars, ranged on 
china rings to keep them straight. These rings must 
be properly covered with flint to prevent them adher- 
ing to the ware burned upon them. 

The seggars when full are piled one over the other most 
carefully in the oven, so as to allow the pressure to be 
equalized as much as possible; this is absolutely neces- 
sary, as when the oven is heated to a white heat (cal- 
culated as equal to about 25,000° Fah.) the least irregu- 
larity of bearing might cause a pile to topple on one 
side, and possibly affect the firing of the whole oven, 
causing a great amount of loss. Calcined flint is used 
for the purpose of making beds for the ware, because 
being pure silica it has no melting properties, and will 
not adhere to the china. 

The form of oven seems to have been much the same 
in all ages, viz., that of a cone or a large beehive. A 
china oven is generally about 14 feet in diameter in- 
side. It is built of firebricks, and is incased several 
times round with bands of iron to prevent too great 
expansion from the heat inside. There are generally 
eight fireplaces around the oven, with fines which lead 
directly into the oven in different directions. A china 
oven takes about forty hours to fire; it is then left to 
cool for about forty-eight hours. In order to test the 
burning, the fireman draws small test cups through 
holes in different parts of the oven made for the pur- 
pose. These tests show, both by contraction and the 
various degrees of translucency, the progress of the fire 
The test holes are carefully stopped with bricks, so that 
cold air cannot be drawn into the oven. 

The porcelain having been burnt is now in the state 
called biscuit; it is translucent and perfectly vitreous. 
Having had the flint rubbed off the surface and been 
carefully examined, it is sent into the dipping room. 

The dipping room is supplied with large tubs of va- 
rious glazes, suitable to the different kinds of ware. 
The glaze is really a kind of glass, which is chemically 
prepared of borax, lead, flint, etc., that when burned 
will adhere to the porcelain, and will not craze or 
crackle on the surface. This glaze is ground very fine 
(being on the mill for about ten days) until it assumes 
the consistency of cream. The process of glazing is 
simple, but requires a practiced hand, so that every 
piece may be equally glazed and the glaze itself equally 
distributed over the surface. 

From the dipping room the ware is brought into the 



drying stove, where the glaze is dried on the ware. It 
is then taken by women into the trimming room, where 
any superfluous glaze is taken off, and defective places 
are made good. From this room it is taken to the glost 
oven placing house, where the greatest care and clean- 
liness are required, as should any dust or foreign sub- 
stance get on the glaze it will adhere in the fire, and 
very likely spoil the piece. 

The glost oven is of the same construction as the bis- 
cuit. It takes sixteen hours to fire, and the tests are 
made in the same manner as in the biscuit oven. The 
average heat is equal to about 11,000' Fah. In about 
thirty-six hours the oven will be sufficiently cool for 
the ware to be removed. It is then sent into the white 
warehouse, where it is sorted and given out to the 
painters and gilders, to be decorated according to the 
orders on the books. 

Visitors generally look forward with pleasure to the 
mysteries of the decorating department. It is interest- 
ing to watch the painters, some on landscapes, others 
on birds or flowers or butterflies. All are interested in 
their work, which to the uninitiated may appear at 
first sight to be very unpromising, the colors being 
dull, and the drawing unfinished. As the work advan- 
ces, it will be better- understood. After the first "wash 
in " has been burned, and the painter has worked upon 
it for the second fire, the forms and finish, both in styl ' 
and color, begin to appear. 

The colors used are all made from metallic oxides; 
thus copper gives green and black; cobalt, blue; gold, 
purple; iron, red, etc. 

The painters are trained from about fourteen years 
of age under special instructors; they thus acquire a 
facility of drawing and general manipulation of the 
colors which is found almost impossible to attain at a 
later period of life. 

The gilding process is carried on in rooms adjacent 
to the painting. The elaborate and finely executed 
patterns in gold are all traced by the hand. The work- 
men require special training for this department also, 
correct drawing and clean finish being absolutely ne- 
cessary. For the purpose of getting correct circles and 
speedy finish on circular pieces, a simple mechanical 
contrivance is used. A small table or stand with a re- 
volving head receives the plate or saucer or cup, 
which is carefully centered so as to run truly. The 
time required for enamel kiln firing is about six hours. 
—Pottery Gazette. 
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Balloons and Soap Bnbbles. 

Any photographer who may have had his stock of 
collodion rendered useless through the introduction of 
gelatine plates may find a pretty use for it during the 
winter season by converting it into balloons. We 
hasten to say not for outside use; we have no intention 
of endeavoring to rival our esteemed correspondent, 
Mr. Shadbolt — toy balloons for ascending indoors, we 
mean. Collodion is superior to all other substances for 
this purpose, and with care and a little dexterity a 
small quantity of collodion will furnish a good sized 
balloon. We have seen them from six inches to twenty- 
four inches in diameter. 

The mode of manufacture, which is simple, is as fol- 
lows: An ordinary glass flask — the shorter its neck the 
better— is carefully cleaned, rinsed out with distilled 
water, and perfectly dried. A quantity of collodion is 
then poured in, and the flask turned round in all direc- 
tions until it is evenly coated, when the residue can be 
poured out, taking care to have the inside of the neck 
also covered with the collodion. The flask is then placed 
neck downward in a warm place till thoroughly dry; 
it will be well to give it two full days so as to insure the 
absence of all moisture. All tnat remains is to with- 
draw this coating of collodion without breaking it — a 
rather delicate operation, but one that can bf per 
formed by not being over-hasty, and carefully humoring 
the film. When it is quite withdrawn it can be easily 
filled with gas from a gas bracket, and will then, from 
the lightness of the material, ascend in any room The 
larger sizes are made in glass carboys, and tbrm very 
effective objects. 

Those of our readers who do not care to go to this 
trouble, and yet would like to have some means of an 
unusual kind for amusing their juvenile sitters, should 
make a solution for soap bubbles, which can be mfiated 
by hydrogen if preferred. With a properly made solu- 
tion it is quite easy to produce bubbles close upon a foot 
in diameter, which can without bursting be rolled along 
the floor, played with like a shuttlecock — using the arm 
as a bat; or they can be placed upon a table to be ad- 
mired, and many a happy, natural pose obtained when 
every other means have been employed. A solution of 
oleic acid is better than soap with glycerine and water. 
— British Journal of Photography. 



Thirty years ago an elm on the farm of P. Mariner, 
of Penn Tan, blew down, and the trunk, which re- 
mained in the soft ground and ran along fifty-eight 
feet, began to sprout. Now twenty-six trees, well 
grown, perfect, and some of them fifty feet high, are 
the result. They are not branches, but have roots, and 
are independent of the original trunk. 
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The ITruapan Ware. 

Among the Mexican exhibits at New Orleans are 
specimens of the above ware, which are greatly admired. 
An interesting article from the pen of Mr. J. M. Franco, 
of Uruapan, is given in the Mexican Financier. 

The articles which he describes comprise the wooden 
bowls, OTjicaras, trays, center tables, and other objects 
made by the natives of that town, with no other in- 
struction than that which has been handed down from 
their ancestors, as it has long been an industry peculiar 
to that locality. The wood used must be perfectly dry 
and of a porous nature so as to receive the first coat of 
sizing. The wood of the linden tree possesses good quali- 
ties, and is employed to a great extent. The sizing, 
which is applied first to the surface of the wood, is pre- 
pared by adding a fine powder of what the Indians call 
tepushuta to some drying oil, as chia, nut, or lihseed, 
mixed with axe. It is spread over the wood and then 
rubbed in with the hand, an operation which requires 
considerable practice in order to obtain an even distri- 
bution and a thorough absorption into the wood. It 
is then ready for the reception of the different colors. 

These colors are made, as a general thing, from the 
crude materials by the Indians, although a few Ire 
bought already manufactured. Burnt gypsum, white 
lead, and ihuetacua,. reduced to a fine powder, are 
used in their preparation, and some of the colors are as 
follows, all of which are also pulverized except vermil- 
ion : Black earth, native ocher, Prussian blue, red 
lead, vermilion, commercial ocher, chrome yellow, and 
carmine. These colors are combined to form others as 
necessity or the taste of the painter requires, and all, 
excepting the black, may be mixed with white. With 
the vermilion and red lead, ihuetacua alone is mixed; 
with blue and orange, gypsum; and with all others, 
white lead. In the two latter cases a little of the ihue- 
tacua is added, to insure a quick drying and a good 
polish. Vermilion cannot be applied directly upon the 
sizing, as it would soon discolor, therefore it is neces- 
sary to put on a ground of red lead before adding the 
vermilion. 

After the sizing has been put on, the color forming 
the groundwork is applied with a wad of cloth and 
rubbed in softly. As the color becomes incorporated 
in the sizing and at the same time is polished, powder 
is added until the coloring is perfectly uniform, except 
when the intention is to produce a mottled appearance, 
which gives a good effect, especially when the ground- 
work is dark blue. In order to save time it is custom- 
ary to paint the ground color on several pieces at once, 
before proceeding to detail. When the primary color 
i» dry, an outline of the drawing is made with a sharp 
point, commencing with the next principal color, which 
serves as a ground in its turn. For example, if a bunch 
of flowers is to be painted, the outline of the leaves is 
drawn, and inside of this outline the painter scrapes 
off everything which has been put on, down to the 
wood, applies a new coat of sizing and the green color- 
ing matter, using the cloth and rubbing the color in 
with the same care and deliberation. This color then 
serves as a ground for drawing the structure of the 
leaves, and the same operation is carried out with the 
all the different colored flowers, each color being ap- 
plied directly to fresh sizing on the wood, so that no 
color is added to another, thereby insuring permanence, 
so that the articles can be washed without fear of de- 
stroying the colors. It gives some idea of the care and 
the length of time bestowed on these works of art 
when it is considered that each color must dry thor- 
oughly, although it takes two or three days, before a 
new one is applied, and each shadow, high light, or new 
combination of color requires a distinct operation. The 
only way of economizing time is to have a number of 
articles in the same stage of painting, so that while 
one is drying the same color may be applied to the 
next one. 

After the pigments are rubbed in, they are polished 
with the palm of the hand, and the Indian women are 
also very expert in polishing them with the forearm 
when the form of the article permits. 

■ « I > > » 

Liquid Hydrocarbons as Fuel. 

In the course of a recent address at the Society of 
Arts, Sir Frederick Abel, when dealing with the vari- 
ous industrial applications of science which have taken 
place in recent' years, referred to the use of certain 
liquid hydrocarbons as fuel for engine purposes. His 
remarks on this subject were as follows: 

It is many years since attention was first directed to 
the advantages indicated by theory, and which appear- 
ed practically realizable, from the application of cer- 
tain liquid hydrocarbons as fuel for engine purposes; 
and before even chemists dreamt of the possible future 
value of coal tar as a source of brilliant dyes, attempts 
were made to apply crude coal tar naphtha as fuel for 
boilers. Later on crude petroleum, and the heavier 
and less readily inflammable liquid hydrocarbons re- 
maining after extraction, from coal tar and petroleum, 
of the portions available for color-producing and illu- 
minating purposes, have been applied experimentally 
in this direction from time to time, and with some suc- 
cess; the liquid being injected into the fireplaoein the 
form of a spray, by means of ordinary or superheated 



steam. A successful experiment has quite recently been 
made at the Forth Bridge works, in working the fur- 
iiace of one of the air-compressing engines 'wTith the re- 
sidual product of the distillation of shale oil, obtained 
at one of the largest Scotch mineral oil works. 

This butter-like material, liquefiable by heat, for 
which no use has been found, even for coarse lubricat- 
ing purposes, and which cannot be ignited by the ap- 
plication of flame in the ordinary way, is allowed to 
flow through a superheating apparatus, and is thence 
carried into the furnace by a powerful jet of superheat- 
ed steam. The force of the jet draws a powerful cur- 
rent of air into the center of the flame produced by 
burning the mixture of vapors and of minutely divid- 
ed liquid; ^nd the resylt is said to be an almost perfect 
combustion of the fuel, with total absence of smoke and 
of solid residue in the furnace. Even at the locality of 
this experiment, where coal is cheap, it is claimed that 
an ultimate economy will be effected by the use of this 
fuel; the cost of labor for stoking being much dimin- 
ished. This experiment has been valuable as showing 
that the residual products of British mineral oil works 
may be utilized with advantage as substitutes for coal. 
But far more important results have been obtained in 
this direction in Southern Russia during the last few 
years. The value of the residual product of petroleum 
distillation, as an efficient and economical source of 
steam power, has been conclusively established in con- 
nection with the marvelous development, by the 
Brothers Nobel, of the petroleum industry at the Baku 
works, which are fed through pipe lines of an aggre- 
gate length of upward of 60 miles, by the apparently 
inexhaustible supplies of petroleum of the Aspheron 
Peninsula. 

The residual or heavy oil, which remains after extrac- 
tion of the illuminating and the lubricating oils from 
the petroleum, and of which Messrs. Nobel alone now 
produce 450,000 tons annually, is already used as fuel on 
upward of 300 steamers upon the Caspian Sea and the 
Volga, and by the locomotives on the Trans-Caucasian 
and Trans-Caspian railways. Its use is also extending 
to other railways in Southeast Russia and to manufac- 
tories in Moscow, where it is rapidly replacing English 
coal. In an instructive paper on the employment of 
refuse petroleum as fuel in locomotive engines, recently 
communicated to the Institution of Mechanical Engi- 
neers, Mr. Urquharthas shown that, weight for weight, 
it has 33 per cent higher evaporative value than anthra- 
cite, and that while 60 per cent of efficiency is realized 
with the latter, 75 per cent is obtained with petroleum 
refuse. The very rapidly continuous extension of the 
Russian petroleum industry appears to assure a most 
important future to liquid fuel ; and though it is 
hardly likely to compete in this country with coal fpr 
locomotive purposes generally, the comparative ease 
with which its perfect combustion is now insured ap- 
pears to render it especially suitable for employment in 
underground railways; while its use in steamers cannot 
fail to be attended with important advantage in many 

special services. 

^ I » I » . 

Plumbing at the Time or Edward III. 

The following is a full text of a remarkable ordinance 
existing more than 500 years ago relating to plumbers. 
The Sanitary News has unearthed the document, which 
we copy verbatim. 

38 Edward 3d, a.d. 1305. Letter Book E. {Norman 
French.) 

May it please thehonorable men and wise, the Mayor, 
Recorder, and Aldermen of the City of London, to grant 
unto the Plumbers of the said City the points that here 
follow: 

In the first place that no one of the trade of Plumb- 
ers shall meddle with the works touching such trade 
within the said City, or take house or apprentice, or 
other workmen, in the same, if he be not free of the 
City; and that, by assent of the best and most skilled 
men in the said trade, testifying that he knows how well 
and lawfully to work, and to do his work; that so the 
trade may not be scandalized, or the commonalty dam- 
aged and 'deceived, by folks who do not know their 
trade. 

Also, that no one of the said Trade shall take an ap- 
prentice for less than seven years; and that he shall 
have him enrolled within the first year and at the end 
of his term shall make him take up his freedom, ac- 
cording to the usage of the said City. 

Also, that every one of the Trade shall do his work 
well and lawfully, and shall use lawful weights, as well 
in selling as in buying, without any deceit or evil in- 
tent against any one; and that for working a clove of 
lead for gutters, or for roofs of houses, he shall only 
take one-half penny; and for working a clove for fur- 
naces, tappetroghes, belfries, and conduit pipes, one 
penny; and for the waste of a wey of lead when newly 
molten [he shall have an allowance of two cloves], as 
has been the usage heretofore. 

Also, that no one for singular profit shall engross 
lead coming to the said City for sale, to the damage of 
the commonalty; but that all persons of the said Trade, 
as well poor or rich, who may wish, shall be partners 
therein at their desire. And that no one, himself or 
by another, shall buy old lead that Is on sale, or shall 



be, within the said City or without, to sell it again to 
the folks of the said trade, and enhance the price of 
lead, to the damage of all the commonalty. 

Also, that no one of the said Trade shall buy stripped 
lead of the assistants to tilers, laggers, or masons, or of 
women who cannot find warranty for the same. And 
if any shall do so, himself or by his servants, or if any 
one be found stealing lead, tin, or nails, in the place 
where he works, he shall be ousted from the said Trade 
forever, at the will and ordinance of the good folks of 
such Trade. 

Also, that no one of the said Trade shall oust another 
from his work undertaken or begun, or shall take away 
his customers o r his employers to his damage, by en- 
ticement through carpenters, masons, tilers, or other 
persons, as he would answer for damage so inflicted, by 
good consideration of the masters of the Trade. 

And if any one shall be found guilty under any one 
of the Articles aforesaid, let him pay to the Chamber of 
the Guildhall, in London, for the first offense 40 pence; 
for the second half a mark; for [the third 20 shillings; 
and for the fourth, 10 pounds, or else forswear the 
Trade. 

< < » I » — ^ 

The Fire 'Waste of the Country. 

Mr. C. J. Hexamer has been delivering a series of lec- 
tures before the Franklin Institute, of Philadelphia, on 
the fire waste of the country. 

His lectures have received considerable attention, and 
the Fireman's Journal, of this city, from whose columns 
the following is extracted, considers Mr. Hexamer's lec- 
tures full of practical suggestions. His lecture last week 
was on ' ' Fires in Textile Mills," the special feature of 
it being on the construction of such mills with a view 
to fire prevention. The lecturer said that one of the 
most important precautions .to be observed in erecting 
mills was to insure the confining of a fire to the apart- 
ment in which it originates. All stairways and elevat- 
ors should be built in a shaft beside the building 
proper, the openings between them being shut off at 
the different floors by iron doors. The next precaution 
to be observed is in the construction of the floors. The 
best form of fireproof floor is of brick arches built be- 
tween iron girders placed at short distances. Floors of 
concrete or " terracotta lumber," a porous clay material 
that can be readily cut and shaped with edge tools, rank 
next in security. If ceilings are of wood, they may be 
covered with fine wire netting and plastered over, or 
they may be rendered practically "fireproof " by coat- 
ing with asbestos paint or by liberal and frequent ap- 
plications of common lime whitewash. Additional loss 
is frequently caused by having floor beams so deeply 
embedded in the side walls that when they burn 
through in the middle the weight upon them causes the 
overthrow of the walls when the floors fall in. This can 
be easily avoided by placing the joists so that they fall 
out when burned through in the middle. Fire doors 
are best made of heavy wood, covered on both sides 
with sheet iron and fastened to the brick wall. Two 
fruitful causes of fires in mills are the lighting and heat- 
ing arrangements. Hot water pipes are the safest, steam 
pipes ranking next. To avoid having combustibles 
placed in contact with them, they should be suspended 
from the ceiling, where they are out of the way and 
give the best heating results. The incandescent elec- 
tric light is the safest, though there are many risks 
when improperly introduced. Mr. Hexamer explained 
how such risks might be avoided. 



The International Inventions Exhibition, liondon. 

The applications for space have now all been exam- 
ined by sub-committees of the Council, and a selection 
has been made of the most promising. The number of 
applications has been so great that it has been decided 
to limit very strictly the admissions in those classes 
which may be considered to have been fully represent- 
ed in the exhibitions of the present and of the past 
year. The Council will, therefore, be obliged to refuse 
many valuable exhibits in such classes as those relating 
to food, clothing, and building construction. It will 
even be a difficult matter to accommodate those which 
have been selected, and it is feared that the list will 
have to be still further reduced. As soon as possible, 
information will be sent to those who have applied for 
space; but the enormous number of applications, far in 
excess of what was expected, has made it impossible 
to do this up to the present. The guarantee fund now 
amounts to £48,280, a sum considerably in excess of that 
subscribed for the Health Exhibition or for the Fish- 
eries, the amount for the former being £26,518, and that 
for the latter, £26,656. — Journal of the Society of Arts. 
■ * « ■ t » . 

Thb Buletin Commercial, of Havana, gives an ac- 
count of a perpetual motor invented in Barcelona, said 
to consist of a wheel with arms, which is furnished with 
weights, the poj^er being developed by the movement 
of the weights from the extremities of the arms toward 
the center. The power of the motor, it is alleged, may 
vary from eight pounds up to thousands of H. P. We 
are sorry to be obliged to say that this is a very old 
form of perpetual motor, which up to the present time 
has stood still. 
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Electric Lighting In London. 

At a recent meeting of the Society of Arts, London, 
Mr. W. H. Preece gave an interesting account of his 
observations in this country concerning the use of the 
electric light, after which the chairman. Sir Frederick 
Bramwall, spoke of the great obstacle to the progress 
of electric lighting in England, viz., that owing to the 
wires having to be put under the streets, the belief be- 
ing entertained (though that was a moot point) that 
the local authorities had no power to grant permission 
for this, and that Parliament had to be applied to. Mr. 
Hammond had spoken as if the only objection to this 
was the delay and expense in obtaining the act, and 
why he and every other speaker had 
refrained from touching on what 
was the real obstacle he did not 
know; but it was a pity to close the 
discussion without reminding the 
meeting of what it was that really 
prevented electric lighting from cen- 
tral stations being carried out in 
England. It was not simply that 
an act of Parliament had to be ob- 
tained, but that when obtained it 
would be unfair, because it would 
have to be in accordance with a 
general act which must have been 
passed with the express intention of 
forbidding the progress of electric 
lighting. 

Imagine a new steamboat com- 
pany being started in Liverpool, 
which would have to use the docks, 
and assume that these docks belong- 
ed to the corporation, and that to 
be allowed to use them it was neces- 
sary to obtain an act of Parliament, 
and tihat the condition of its being al- 
lowed to use the docks was that at 
the end of twenty years, if the com- 
pany paid a dividend, the corpora- 
tion should be entitled to purchase the undertaking for 
the value of the old materials; but if the company did 
not pay, the corporation should not be obliged to 
purchase. He said that this appeared to his hearers to 
be ridiculous; but why was it more ridiculous in con- 
nection with a steamboat company than in connection 
with the distribution of electricity? 

It was a mere accident that they had to go to Parlia- 
ment; it was because they required to lay the wires un- 
der the streets in the same way as gas companies re- 
quired to lay gas pipes. When the Electric Lighting 
Act was in the House of Commons, the Board of Trade 
tried to say that at the end of fifteen years the local 
authority in whose district the wires were laid should 
have the option of purchasing the undertaking, not for 
what it had cost, but on the 
then value of the material 
for their purpose. All appa- 
ratus put down in process of 
developing, which had been 
removed to make way for bet- 
ter, would not be reckoned as 
one shilling in the valua- 
tion. 

When the bill got into the 
House of Lords, an effort was 
made to improve it, but the 
utmost concession obtained 
was to increase the fifteen 
years to twenty-one; and thus 
it stands that, at the end of 
that time the company, if the 
venture paid, must submit to 
be bought out at the value of 
the old materials. If it did 
not pay, no one would care to 
take It; but the company 
might go on until they had 
worked the affair up to a 
profit, not for their own bene- 
fit, but for that of the local 
authority, for after the first 
option of purchase, at the end 
of every five years in perpetu- 
ity the option rearose, and 

might be exercised to purchase the property for the 
value of the old materials. 



fill the swamp. Those trees that fell over by the roots, 
and known as ' windfalls, 'to distinguish them from the 
' breakdowns,' are the ones most sought for commercial 
uses, and they are found and worked as follows: The 
log digger enters the swamp with a sharpened iron rod. 
He probes in the soft soil until he strikes a tree, proba; 
bly two or three feet below the surface. In a few mi- 
nutes he finds the length of the trunk, how much still 
remains firm wood, and at what place the first knots, 
which will stop the straight ' split ' necessary for shin- 
gles, begin. Still using his prod, like the divining rod 
of a magician, he manages to secure a chip, and by the 
smell knows whether the tree is a windfall or break- 




GOUPIL'S FLYING MACHINE. 

down. Then he inserts in the mud a saw like that used 
by ice cutters, and saws through the roots and muck 
until the log is reached. The top and roots are thus 
sawed off, a ditch dug over the tree, the trunk loosen- 
ed, and soon the great stick, sometimes five or six feet 
thick, rises and floats on the water, which quickly fills 
the ditch almost to the surface. 

The log is now sawed into lengths two feet long, 
which are split by hand and worked into shingles, as 
well as into staves used for pails and tubs. The wood 
has a coarse grain which splits as straight as an arrow. 
The shingles made from it last sixty or seventy years, 
are eagerly sought by builders in southern New Jersey, 
and command in the market a much higher price than 
ordinary shingles made of pine or chestnut, which last 




Subterranean Woods. 

Clarence Deming, in his " By-ways of Nature and 
Life," says of the swampy region of southern New Jer- 
sey: 

" The huge trees which lie under the swamp to un- 
known depths are of the white cedar variety, an ever- 
green, known scientifically as the Cupresses Thyoides. 
They grew years ago in the fresh water, which is neces- 
sary for their sustenance, and when in time, either by a 
subsidence of the land or a rise of the seas, the salt 
water reached them, they died in numbers. But many 
of them ere they died fell over as Mving trees, and were 
covered slowly by the deposits of muck and peat which 



GOUPIL'S FLYING MACHINE. 

for roofing usually not more than twenty or twenty- 
five years. In color the wood of the white cedar is a 
delicate pink, and it has a strong flavor, resembling 
that of the red cedar used in making lead pencils. The 
trees, once fairly buried in the swamp, never become 
waterlogged, as is shown by their floating in the ditches 
as soon as thej' are pried up, and what is more singular, 
as soon as they rise they turn invariably with their un- 
der sides uppermost. These two facts are mysteries 
which science has thus far left so. The men who dig 
the logs up and split them earn their money. The work, 
according to the Industrial World, is hard, requiring, 
besides lusty manual labor, skill and experience; the 
swamps are soft and treacherous, no machinery can 
be used, and long stretches with mud and water must 
be covered with boughs or bark before the shingles can 
reach the village and civilization. 



OOUFIL'S AEBOFLANE. 

The accompanying flgures give end and side views of 
an aeroplane devised by Mr. A. Goupil, and described 
by him in a recent work upon aerial navigation. The 
apparatus might be termed a sort of aerial velocipede. 
The man, in order to obtain speed, acts at one and the 
same time, though the pedals, a a, and the connecting 
rods, b b, upon a wheel that moves over the ground, 
and through jointed arms, c c, upon the helix, e ; and 
he likewise acts upon the rudder, /, and the tail lever, 
by means of cords. In measure, as the apparatus ob- 
tains velocity its weight diminishes on account of the 
increase of the vertical reaction of the current, and, 
finally, it ought to ascend and 
maintain itself aloft solely through 
the motion of the helix combined 
with the sustaining action of the 
wings and regulating and directing 
action of the rudder. Equilibrium 
must be maintained through the 
displacement of the man's center of 
gravity. 

The construction of the appara- 
tus (which is of thin strips of wood 
cross-braced by tough wood and 
covered with silk) is of the lightest 
character. The whole weighs 320 
pounds. 

Certain persons will smile, per- 
haps, upon first glancing at the fig- 
ures of this new aerial velocipede; 
and others, upon reading the con- 
ditions of the apparatus' working 
and the hopes that are had of it, 
will be tempted to ask us if such 
apparatus have already operated 
— a question which we cannot an- 
swer affirmatively. However, if it 
is allowable to smile innocently at 
such claims, it is perhaps less allow- 
able to have doubts. The rules of 
mechanics do not contradict the assertion that it will 
one day be possible for man to rise and direct himself 
in the air when the latter is undisturbed by storms. 

When aluminum and still lighter and more powerful 
motors shall intervene, the solution of the problem will 
not have to be long awaited. But what will prove 
more difficult yet, after this very solution, will be the 
practice of the thing. It is not everything to have a 
sure and well rigged ship that fulfills all the conditions 
of good navigation, for a crew is likewise necessary. 
When, then (however distant the period), it shall be 
felt that the end has been about reached, it will be 
necessary to instruct the future fliers to preserve that 
coolness and precision of motion in the air that should 
contribute to secure the necessary conditions of precise 
maneuvering and perfect 
equilibrium. — Chronique In- 
dustrielle. 



Mechanical Toys. 

The recent holiday season 
is said to have afforded a par- 
ticularly active business in 
mechanical toys. A dealer 
says: " The run on them has 
been something wonderful. 
The baby doll that walks and 
squeaks, says mamma and 
papa at each mechanical the- 
atrical stride, sold like hot 
cakes. They have simply been 
improved upon very much, 
but not recently invented. 
The mechanical smoking man 
is a late patent. It is a comi- 
cal figure of a man eleven 
inches high, seated on a black 
walnut box and a small keg 
at his elbow, with the histo- 
rical long pipe and mug of 
beer in his hand. Place a 
cigarette in his pipe, and, 
when wound up and the ci- 
garette lighted, the figure will 
draw and puff the smoke in a perfectly natural man- 
ner. - The motions of the head and arm and the action 
while smoking are perfect. These have sold rapidly 
to the small boys, ambitious to learn how to smoke 
and use tobacco. 

" But one of our latest hits is the stump orator. It is a 
negro with a carpet bag in one hand and an umbrella 
in the other. He makes motions, pounds the desk 
in front of him with the umbrella, and assumes 
positions of appeal, entreaty, fierceness, and humor 
such as the orators of the day do when speaking. The 
dog cart with the dude in it driving a prancing horse 
is put in the show window for the first time this 
season. 

By winding it up, away it goes until it runs down. 
The bear that walks about snapping his jaws cost a lot 
of time and money to perfect. " 
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A OHE THOnSAHD FOOT TOWER. 

In January, 1874, the Scibntific Amebican gave 
the drawings and details of a one thousand foot tower 
which was proposed to be constructed by Clarke, Reeves 
& Co., in Fairmount Park, Philadelphia, Pa., near the 
Centennial Exhibition grounds. This idea was not 
carried out, but it has just been taken up again in 
France. 

The example of the largest buildings tha£ have been 
constructed up to the present shows that it is diflBcult, 
with materials in which stone plays the chief role, to 
exceed a height of from 490 to 585 feet, which may be 
considered as a limit rarely reached. In fact, the prin- 
cipal heights of known buildings are as follows: feet. 

Washington Monument 555 

Cologne Cathedral 530 

Rouen Cathedral : 490 

Great Pyramid of Egypt 478 

Cathedral of Strassburg 465 

Cathedral of Vienna .458 

Saint Peter's of Rome 433 

Capitol, Washington 288 

Spire of the Invalides 344 

In order to exceed these heights it is necessary to 
have recourse to the use of metal, which is the only 
material that permits not only of supporting the ver- 
tical reactions of the structure, but also of resisting the 
stresses of flexion resulting from the action of the wind, 
and which is considerable for great heights. 

It is such an application that has permitted the au- 
thors of the project of which we are speaking to pro- 
pose a monumental tower that they have no fear of 
carrying up to a height of 300 meters (984 feet), and 
which will thus be nearly double that of the highest 
monuments known. This height of 300 meters might 
again, if need be, be notably exceeded. 

The tower is designed, in the mind of its projectors, 
to form part of the structures that will be erected on 
the occasion of the Universal Exhibition of 1889. 

The metallic columns that have been constructed in 
recent times have usually reached a height of about 
195 feet, and, in the present state of engineering art, 
there are no very serious difficulties in the way of 
reaching 360, and even 335 feet; but the question is en- 
tirely otherwise with the projected height of 984 feet, 
and in the detailed study there occur difficulties analo- 
gous to those that v^ould be met with in the study of a 
bridge were it desired to pass from a span of 490 to one 
of 984 feet. 

In fact, to cite but one special point, if we do not wish 
to multiply the uprights of the framework, we are forced 
to put in diagonal stays which exceed practical limits, 
and which at the base of the column reach lengths of 
more than 335 feet. 

If, on the contrary, we multiply the uprights, we get 
a structure which is extremely heavy and of a deplor- 
able architectural effect. It was necessary, therefore, to 
find a mode of construction which should limit the 
number of uprights, and nevertheless permit of doing 
away with the diagonal stays. This has been achieved 
in the present project, presented by Mr. G. Eiffel, the 
builder of the Garabit Viaduct. The framework of 
the tower consists essentially of four uprights that form 
the corners of a pyramid whose faces form a curved 
surface. The curve of such surface is determined by 
certain theoretical considerations of resistance to the 
wind that are characteristic innovations of the project, 
and to which we shall have occasion to revert when the 
latter is definitely established. 

Each of these uprights has a square section that di- 
minishes from the base to the summit, and forms a 
curved latticework 49 feet square at the base and 16 at 
the top. The bases of these upright are spaced 338 
feet apart. They unite at the apex and form a plat- 
form 33 feet square. These uprights are anchored to a 
solid masonry foundation, 
and are connected at dif- 
ferent heights by horizon- 
tal platforms that serve as 
a support for vast halls 
which will be utilized for 
the different services that 
will be installed in the 
tower. The one on the 
first story, the flooring of 
which will be 330 feet from 
the ground, presents a su- 
perficies of about 5,400 
square feet. 

At the lower part, and 
in each of the faces, is a 
large arch of 330 feet open- 
ing, forming the principal 
element of the decoration. 
It gives the tower that 
monumental aspect which 
is indispensable for the pur- 
poses for which it is in- 
tended. At the apex there 
is a glass cupola from 
whence a vast panorama 
may be seen by the specta- 
tor. This part will be 
reached by elevators in the 
interior of the uprights, so 




A ONE THOUSAND FOOT TOWER. 

arranged as to give absolute security. Aside from the 
attraction and monumental aspect that will be pre- 
sented by this tower, the boldest manifestation of en- 
gineering art of our epoch, it will be susceptible of dif- 
ferent uses that will be taught by experience, and, 
among which, we can already foresee the follow- 
ing: 

1. Strategic Observations. — In case of war there may 
be seen from the tower all the movements of the ene- 
my within a radius of ten miles. 

3. Cominunioations by Optical Telegraphy. — In case 
of an investment, or of suppression of the ordinary 
telegraph lines, it will be possible from this elevated 
post to communicate by optical telegraphy with places 
at a considerable distance, such as from Paris to Rouen, 
for example, where the second observer will be placed 
upon a high hill. 

3. Meteorological Observations. — An observatory at 
984 feet above ground does not as yet exist, and a 
large number of questions, notably the direction and 



violence of atmospheric currents at such a height, has 
not yet been solved. 

4. Astronomical Observations. — At this great height, 
the purity of the air, and the absence of the fogs that 
often cover the horizon of Paris, will permit of a cer- 
tain number of observations that are now nearly im- 
possible in ordinary weather in this city. 

5. JSlectric Lighting at a Great Height. — By arrang- 
ing electric lights of sufficient power upon this tower, 
as has been done in certain American cities, it will be 
possible to obtain a general illumination whose advan- 
tages have long Deen recognized, but which has not 
yet been realized on a vast scale. In this way the en- 
tire exhibition and its approaches may be lighted in 
the completest and most agreeable manner, by means 
of a single luminous center. 

Still other applications may be foreseen, either in the 
domain of practice, such as the indication of time to a 
great distance, or in the domain of science, which will 
for the first time have at its disposal a height of 984 
feet that will permit of studying the fall of bodies, the 
resistance of air at different velocities, certain laws of 
elasticity, the compression of gases or vapors, the 
planes of oscillation of the pendulum, etc., etc. — Les 
Annates des Travaux Publics. 




MACHINE FOR MAKING COMPRESSED TEAST. 
The engraving which we present herewith is suffici- 
ently clear to enable the apparatus to be readily un- 
derstood. After the device is properly mounted, a force 
pump is connected with the chamber in which the yeast 
has been placed. 

The filters consist of fabrics which are stretched in 
frames, these being held firmly pressed against one an- 
other, so that the yeast may not escape between the 
points of contact of the frames. 

In order to put the apparatus in working order, the 
wheel screw is turned until the filtering plates press 
firmly against one another. The machine is charged 
by means of the force pump which is connected with it. 
At first it is necessary to pump quite slowly, until the 
liquid passes through all the chambers of the filter, 
and then the pump is worked more rapidly until it be- 
comes quite difficult to move it. 

As soon as the water ceases to flow, except drop by 
drop, from the opening, which occurs ordinarily in 40 
or 45 minutes, and as soon as the safety cock connected 
with the receiving pipe permits the yeast to escape (be- 
ing driven back by the pump), then is it time to empty 
the chambers. In order to accomplish this, the wheel 
is turned and the movable head of the first filter chaui- 
ber is removed, which leaves the yeast quite exposed; 
the yeast is scraped with a knife from the straining 
cloth into a receiver placed under the press. In the 
same manner each chamber is emptied in succession. 

This being accomplished in order to put the press in 
a proper condition for future use, care must be taken 
to remove all the yeast that may cling to the frames 
and the straining- cloths. If this precaution is not taken, 
the yeast will probably escape from the chambers dur- 
ing the next operation. 

The improved yeast presses of Messrs. Wegelin and 
Hubner are constructed on four models. The largest, 
which are provided with 18 chambers, will produce 
from 3,000 to 3,500 pounds of compressed yeast in 13 
hours, ready to export. As they only measure about 6 
by 3 feet, the room they occupy is very small as com- 
pared with the work they accomplish. 

One man is sufficient to operate the press. The 
liquid yeast is reduced without the slightest loss to the 
desired consistency, and the water which is squeezed out 
of the yeast is quite pure, while the preparation of the 
yeast is accomplished with great cleanliness. The fil- 
tering cloths used in these 
presses are placed in the 
closed chambers on frames 
having fine perforations. 

This is a much more satis- 
factory process than the 
filtering pockets employed 
with presses provided with 
a simple lever or screw. 
These pockets under the 
weight of the press are dis- 
tended laterally. The fab- 
ric is rapidly worn, and 
these pockets when filled 
with yeast give way, and a 
loss of the yeast Is an in- 
evitable consequence. 

This defect is not to be 
apprehended with the, fil- 
ter press, and the saving 
resulting from its use would 
very soon pay the first cost 
of the machine. — La Distil- 
lerie. 



MACHIIfE FOR MAKING COMPRESSED YEAST. 



The amount of counter- 
feit paper money now in 
circulation is said to be 
less than at any time in 
the last twenty years. 
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Syncope Treated by Reversing. 

To (he Editor of the Scientific American: 

In your article of November 39, entitled " Chloroform 
Syncope treated by Reversing," reported by Dr. Garland in 
the British Medical Journal, be considers that the lif ? of his 
patient was due to leversing the body, and that this sim- 
ple treatment of a grave trouble was not used as much as if 
should be; that he only remembered seeing one report of 
its use. I am confident that it is not generally known and 
used, since about three years ago an article was published, 
and I think in your columns, stating that a French surgeon 
had discovered that mice chloroformed to complete insensi- 
bility were instantly restored by reversing, that is, holding 
them up by their tnils. This was very generally received 
and reported as a new discovery m science. 

It was not new, but valuable, however, as confirming the 
theories, opinions, and probably the practice of American 
surgeons. 

In 1873, while attending Dr. Julian J. Chisolm's eye and 
ear clinic as a student at University of Maryland, I wit- 
nessed what miglit have been an accident from chloroform 
in the hands of less experienced surgeons. Dr. Cliisolm has 
a record oi giving chloroform very boldly, and with re- 
markable success and good fortune; had the accident 
proved fatal, the moral effect would have been disastrous 
to the class, and prevented many possible operations with 
this and other valuable ana3slhetics. Dr. Chisolm taught 
" reversing " as a quick and practical remedy for fainting. 
My reading, studying, and limited experience suggested 
" reversing " as a remedy for chloroform syncope, and 
during that clinic I planned a surgeon's table that would in- 




stantly, by withdrawing a peg, permit the patient's head to go 
down and feet up, thus mechanically supplying the brain 
with oxygenated blood, and restoring life to the patient. I 
have long thought that this simple table would lessen the 
number of deaths, but fortunately or unfortunately, per- 
haps, I liave never had an accident, and consequently no op- 
portunity to test the apparatus myself and give the idea 
to the public for what it is worth. The same end could be 
reached by doctors in rural districts by having a movable 
support for cot, or table, or board, and without ceremony 
kick it away in event of accident. 

Jos. Muse Worthington, M.D. 
Annapolis, Maryland. 




ONE THOUSAND FOOT TOWER COMPAEED WITH DOME OF 
CAPITOL AND WASHINGTON MONUMENT. 

m i t i m • 

The Metric System. 

In the report on weights and measures presented to Par- 
liament by the Board of Trade, under the Weights and 
Measures Act, 1878, Sir T. H. Farrer remarks, in reference 
to the metric system, that an opinion has been expressed by 
the Board of Trade that the time has now arrived when this 
country might with advantage join the International Con- 
vention on Metric Standards under proper conditions, pro- 
vided such a course is not to be taken as an adhesion, on the 
part of the United Kingdom, to the metric system. These 
observations appear to be intended as a reply to the eighth 
resolution of the conference of the International Geodetical 
Association, held in Rome in October last, which expresses 
a hope that, if the rest of the world accepts the meridian of 
Greenwich for the unification of longitude, England will find 
in this agreement an additional motive for taking a new 
step in favor of the unification of weights and measures by 
adhering to the metrical convention of May 20, 1875. 



Oxalic Acid. 

Oxalic acid exists in combination with ammonia in guano, 
with calcium in many plants, such as rhubarb, curcuma, 
ginger, squills, orris, valerian, quassia, and as acid potas- 
sium oxalate in phytolucca, belladonna, rumex, and oxalis, 
most lichens, and many vegetables. Some urinary calculi 
consist of oxalate of calcium. It is also found in the gall 
bladder, in uterine mucus, and in urinary sediments. It is 
formed by the action of nitric acid on most organic com- 
pounds; even sugar, gum, and sawdust yield oxalates when 
heated with hydrate of potassa or sodium. It is generally 
made from sugar, molasses, or starch, with nitric acid; one 
hundred parts of sugar make fifty-eight to sixty of oxalic 
acid. The dark mother liquids left in the preparation of 
tartaric acid yield it. Treated with glycerine, it is decom- 
posed into carbonic and formic acids. 

Acid potassium oxalates, called salts of sorrel or salts of 
lemon, will remove iron stains from paper, linen, and 
leather, but oxalic acid is generally used. Its taste is in- 
tensely sour. Large doses cause vomiting, with burning 
pain and constriction of thethroat and stomach. Thevomits 
are dark colored, and may contain blood. When the pain 
is very severe, collapse may ensue, with drowsiness. Some- 
times the symptoms are unaccountably long delayed. Some 
patients may live to the twenty-third day, but death may 
occur in from three to twenty minutes, or eight hours. 
Dark discolorations of the oesophagus, stomach, gelatiniform 
softening of the stomach, and even perforation of it, may 
occur. The blood is said to be universally bright in color. 
Antidotes: Chalk in water, slaked lime, dried whitewash, 
etc. It is one of the most rapid and unerring of the com- 
mon poisons, and hence has rarely been used in the treat- 
ment of disease. Still it can be as safely handled as arsenic, 
aconite, or atropine. It has been suggested in an indura- 
tion of the stomach and sclerosis of other organs, especially 
of the brain and spine, in which it causes softening. It 
seems to have a specific action on the lumbar and dorsal 
spinal cord. lu one case there was great weakness and 
numbness of the legs and back, so that the patient could 
scarcely stand, much less walk. In another case, the first 
thingcomplained of was acute pain in the back, gradually 
extending down the thighs, occasioning ere long great tor- 
ture. In a third case the patient complained more of the 
pain shooting down from the loins to the thighs and legs, 
than of a pain in the belly. In a fourth case there was numb- 
ness, tingling, and pricking in the back and thighs. In a 
fifth case, there was almost complete loss of power and 
motion in the legs, which did not passoff for fifteen days. 
It evidently must be suited to diseases of the spinal cord, 
opposite, or very different, from those which it produces. 
The only preparations which are used are the oxalates of 
cerium and iron. The former sometimes controls vomiting, 
due to reflex irritation from pregnancy, nervous and uterine 
derangements. It is very insoluble, and hence often inert, 
and has been given in doses of from one to eight grains 
three or four times a day. The oxalate of iron is also com- 
paratively insoluble, and hence nearly inert. 

■ i^ I ■ » » ■ 

Pots within Pots. 

I have often felt surprised, says a correspondent ol The 
Garden, that the advantages of placing one pot within an- 
other have not been recognized by plant growers. In 
one pot the roots must be exposed to atmospheric changes 
calculated to act prejudicially upon them. 

In warm houses which do not get much ventilation, and 
which are shaded from hot sunshine, this disadvantage is not 
so apparent, but in the case of cool houses where air is 
freely admitted, and where the force of the sun is fully felt, 
it is evident that those roots which work their way to the 
side of the pot are not happily placed. Let any one place 
their hand on the outside of a pot nearest the sun on a fine 
day, and they will be ready to admit that the tender rootlets 
of the plant growing in it must be sorely tried. It is the 
same in the open air, although it is possible, if not always 
practicable, to plunge the pots; but it is even worse in the 
case of pots standing on window ledges, balconies, and 
similar places, as they not only often get the full sun upon 
some portion of their surface, but are exposed to every dry- 
ing current of air. 

The wonder is that plants thus circumstanced can live 
and thrive. Wherever plant culture is attempted on the out- 
side of windows, some provision should be made for screen- 
ing the pots from the full force of the sun. There is no- 
thing better than a box made to fit the window ledge, and 
the full depth of the pots intended to be placed in it. This 
alone will infinitely help the plants, and if in addition 
some moss is stuffed in between the pots, there will be a 
greater resemblance to the conditions which plants enjoy 
when growing naturally. Where this plan cannot be adopt- 
ed the pots may be put in others a size larger, so that the 
roots will at any rate receive double protection. 

When growing delicate rooted plants in cool houses I have 
frequently placed one pot in another two sizes larger, ram- 
ming moss or something similar In between them. The ad- 
van tage of this is that it n ot only guards the roots against the 
chilling influence of a free circulation of air, but preserves 
the soil in a more equable condition as regards moisture. 
Everyone who has much to do with plant growing is aware 
that there is one condition of the soil which greatly favors 
root pr6duclion, viz., between wet and dry, or what is often 
termed "just moist." It is a knowledge of this fact which 
causes us to plunge and cover over bulbs when potted, as 
the greatest quantity of roots is made when the soil has not 



to be watered, and yet does not become dry ere the growth 
issues from the bulb. Mainly on this account, too, are 
cutting and seedlings kept rather close and always screened 
from currents of air until the roots fairly touch the sides of 
the pot. At one time I used to rather largely grow the tuber- 
ous rooted Tropseolum, and never succeeded so well under 
pot culture as when I set one pot within another, and filled 
the space between them with moss. Until I adapted this 
method I never could manage the rather miffj', delicate 
rooted T. azureum. 

The pot within pot system I used to find helpful in regu- 
lating the watering of such plants as this, as, If on looking 
through in the morning the soil was nearly but not quite 
ready fur more water, I knew I could leave it till the next 
day, and there is nothing so injurious as giving a plant water 
now because it will in all probability need some a few hours 
hence. I feel sure that in the case of plants grown in small 
pots for decorative purposes the plan here recommended 
would be found to answer well; and as to the labor involved 
therein, it would simply be a matter of first outlay, to be 
quickly compensated for by a decrease in the watering. A 
plant with its roots in a 33^ inch pot put into a 4J^ inch pot 
with moss rammed in between the two is more easily man- 
aged and does not require half the attention that it would 
have done had it been shifted. 

My Impression is that plants are far too often repotted; 
with a top dressing and double potting better plants would 
often be obtained, and they would be better fitted for the 
purpose for which they are intended. In the raising of 
seeds I have often practiced the pot within pot system, as, 
when the pots or pans are removed to a more airy situation, 
more water is generally required, and tender rootlets fre- 
quently get surcharged. By thoroughly moistening the moss 
stuffing every day or two, the soil is easily kept in just the 
right state of moisture down to the bottom of the pot; 
whereas in an ordinary way the lowermost part of the com- 
post dries out nearly as soon as the top, and a rather heavy 
watering is required to moisten it through. By wetting the 
stuffing material and giving a light sprinkling over the sur- 
face soil, the conditions best suited to root production, and 
therefore to healthy growth, are easily maintained. 

i^ < « > »i 

Preparation of Paper Pulp Trlth 'Sulphurous Acid. 

The inventor of this process, Mr. Eaoul Pictet, never 
tires of multiplying the applications of sulphurous acid, a 
product whose properties he has already utilized under vari- 
ous forms in the production of cold. At the sixty-sixth 
session of the Helvetian Society he read a paper on the use 
of this acid and of a low temperature for the manufacture of 
paper pulp from wood, an article that in recent j'ears has 
come into extensive use in the paper industry. 

When ligneous substances, such as wood, straw, sedges, 
etc., are heated, and their temperature is progressively 
raised, it is found that all the multiple products contained 
in these bodies undergo no appreciable transformation up 
to a temperature of 80° C. Above such a point the gums, 
resins, and all the products left in the wood by the rising 
and descending sap tend to become brown, to blacken, and 
to carbonize. The cellulose, which constitutes the essential 
element of each fiber, is capable of resisting without altera- 
tion up to 180°. Above that temperature it becomes decom- 
posed and destroyed. 

In the manufacture of pulp for the paper industry, the 
object to be attained is the disengagement of the fibers of 
the cellulose contained in the ligneous elements from the in- 
crusting matters by which they are on every side enveloped. 
Up to the present time the disintegrating of the wood has 
been effected by placing it in small pieces (sawed or chop- 
ped) into strong boilers, and pouring upon it, simultaneously, 
solutions of sulphite of lime or magnesia. The whole is 
then raised to a temperature of 150° or 160°, and allowed to 
boil for several days. All the incrusting matters are gradu- 
ally dissolved, and nothing remains except cellulose; but 
the carbonization of the incrustation has blackened the lat- 
ter, and deposited millions of atoms of carbon upon the elas- 
tic sides of the fibers. So repealed washings and a costly 
bleaching are rendered necessary before it is possible to sell 
the product obtained. 

Mr. Pictet thinks that the majority of these difflcullies 
can be suppressed by the use of a properly selected liquid 
which shall have the property of dissolving the inciusting 
matters and of furnishing, at a temperature of about 80°, 
the pressure of five atmospheres, which is necessary to cause 
the dissolving liquid to enter the pores of the wood. Con- 
centrated solutions of sulphurous acid and water give com- 
plete satisfaction from this point of view. 

In the operations that are necessary to procure such solu- 
tions, we may obtain strong pressures at temperatures em- 
braced between 75° and 80°. These solutions totally dis- 
solve the incrusting materials without alteration, and the 
latter are found integrally in the lixivium. The natural 
cellulose, neither altered nor blackened, is bleached with 
chloride of lime with the greatest facility, and, thnmgh 
evaporation, one removes all the by-products that can be 
of immediate utility. 

Mr. Pictet has obtained paper of varying quality from 
all the textiles found in the canton of Geneva, and from 
wild grasses, sedges, reeds, and the most diverse kinds of 
woods, such as white and red spruce, beech, ash, etc. It 
only remains to know whether the process is adajited to a 
suflBciently economical exploitation to allow it to be sub- 
stituted for the methods of preparation that are usually 
adopted. — La Mature. 
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The Blood Fluke. 

In the Scientific American for November 8 appeared 
an account of a parasitic worm (Filaria Bancrofii) he\oog'mg 
to the order Nematoda, whose larvse inhabit the blood of 
human hosts. The blood flulie (BiUiarsia hcematobia) be- 
longs to a quite different order of parasites, the Trematoda, 
and the adult worms have for their habitat the portal system 
of blood vessels and the veins of the bladder and mesentery 
of man. 

This terrible parasite was discovered by Bilharz in 1851. 
It may be described as follows: The male and female organs 
occur iu separate individuals, which differ from each other 
very decidedly in form and structure. The body of the 
male is cylindrical, and measures one-half inch in extreme 
length ; the tail is pointed, and the intestine is represented by 
two simple blind canals. From a little below the ventral suck- 
er to the tail runs a slit-like cavity — the gyruBcophoria canal 
— in which the female is lodged during the copulatory act. 
The body of the female is filiform, much narrower than 
that of the male, and attains a length of four-fifths of an 
inch. The intestine is unlike that of the male, the two por- 
tions being united after a short separation to form a broad 
spiral tube extending down the center of the body. In both 
sexes the oral and ventral suckers are placed neareach other, 
and at the anterior portion of the body. In both male and 
female the reproductive orifice is situated just below the ven- 
tral sucker. 

The eggs are oval, pointed at one pole, and measure one- 
seventieth of an inch in length, though they vary somewhat 
in size. The shells are browu in color, and transparent, and 
through them can be seen the ciliated embryo in an advanced 
stage of larval growth. The embryo is cylindro-conical in 
shape, and has a conical head, and, as already mentioned, is 
covered with cilia. It possesses the power of rapid move- 
ment in a high degree. 

Tlie ova are passively transformed to the interior of the 
bladder through the ulcers on its walls, which are caused by 
the presence of the adult parasite, and which communicate 
with the blood vessels, which are inhabited by the latter. 
In persons suffering from this form of helminthiasis the urine 
is loaded with oya with their contained embryos. 

These being passed, it is readily seen how easy is their 
transmission to ponds, streams, or rivers, especially as there 
is generally surface drainage only in the countries where this 
fluke isfouud. Once having reached freshwater, the embryos 
burst their egg envelopes and emerge as free swimming 
forms. It is a curious and most important practical fact 
that though the ova possess great resistance to outside agen- 
cies, and are difficult to destroy, the free embryos are at once 
killed by even a small amount of decomposing matter present 
kj -the water containing them, or a very low percentage of 
any acid or so-called " germicide " substance. 

The subsequent history of these ciliated larvaB has not as 
yet been satisfactorily worked out; but it is probable that 
they enter the bodies of certain fresh water mollusks, and 
there undergo certain morphological changes, finally leaving 
their shellfish hosts, to again become free swimming forms. 
In this stage, if taken into the human stomach with drinking 
water or otherwise, they quickly attain their proper habitat 
in the blood vessels, there rapidly mature, and, copulation 
having taken place, new broods of ova are produced and set 
free in the urine. 

The Bilharzia seems to be confined to Africa, and it is 
found throughout the length and breadth of that continent. 
In Egypt it is especially common, and there gives rise to a 
most formidable disease. It is also abundant at the Cape of 
Good Hope, and there causes a frequently fatal form of 
hsematuria. The disease has been contracted during a few 
days' slay in Africa, and has then been carried to India, 
England, and, I believe, to this country. 

The synroptoms produced by the blood fluke are as follows: 
Diarrhoea, colic, aneemia, and great prostration of the vital 
powers, combined with bloody urine, the latter often 
amounting to most alarming hsemorrhages. The presence of 
the peculiar pointed ova in the urinary secretion, of course, 
renders the diagnosis certain. 

On post mortem examination terrible lesions are found to 
exi,:t in the urinary organs and intestines; the mucous (in- 
ner) surface of the bladder is more or less covered with min- 
ute extravasations of blood, and in many instances there are 
thickenings, ulcers, and fungus-like growths covering its 
surface; portions of mucous membrane may even be sepa- 
rated from the remaining walls of the bladder. The kid- 
neys are found enlarged and congested, and the intestines 
show changes similar to those found in the bladder. 

The treatment of this disease is not at all satisfactory, 
patients either recovering without interference — through in- 
nate vitality, and the early death of the parasites — or becom- 
ing completely broken down in health, or dying in spite of 
all treatment. The indications are, to support the general 
strength, and to treat, so far as possible, the symptoms, es- 
pecially the bleeding and local lesions. 

The sanitary measures most likely to control BUha/rzia dis- 
ease are such as will keep the supply of drinking water free 
from all sewage contamination, or the use of only filtered 
water, or of that which has been boiled. 

The development of the Trematoda — to which the BUTmrzm 
belongs — is of the greatest interest. One of the most closely 
studied species is the" Distoma militaire, the adult form of 
which inhabits the intestines of several species of water 
birds. The ova produced by this species pass out of the 
body of their host, and from each of them emerges a ciliated 
embryo. This embryo finally loses its cilia, and develops 



into a sac-like redia, which lives attached to the body of a 
water snail. Within the body cavity of the redia there now 
appear a number of vesicles, which ultimately develop into 
larvse {Oercarim) having long tails and a somewhat tadpole- 
like form. These burst their way through the wall of the 
redia and escape into the water, and after swimming about 
freelj' for a time these Uerearim bore their way into the bod- 
ies of various water snails. Here they become encysted, 
and their tails drop off, and a crown of booklets is developeij. 
This form then remains quiescent until its molluscan host 
has the misfortune to be eaten by a water bird. In that case 
its enveloping cyst wall is digested, and the young DUtoma 
makes its escape into the alimentary canal of its feathered 
bearer. It now gradually develops into a perfect adult 
Trematode, attaches itself by its booklets to the intestinal 
wall, acquires sexual organs, and produces a fresh crop of 
ova to propagate its species. 

The developmental cycle of the Trematoda varies consider- 
ably in different genera, but the above may be considered 
the typical series of morphological changes through which 
these parasites pass. The Bilharzia hmmatoUa is, however, 
a very aberrant form, and probably varies widely in its met- 
amorphoses from the other Trematoda. 

The "water vascular system " is well developed in all the 
Trematoda J it consists of " a contractile sac,' which opens 
externally and communicates with longitudinal vessels with 
contractile, non-ciliated walls, from which proceed non- 
contractile and ciliated branches which ramify tlirough the 
body." The ciliated larva of Bilharzia has this system 
highly developed; in it the vascular canals consist of two 
main tuiies which pursue a tortuous course longitudinally 
from head to tail, and give oS in their passage several 
anastomozing branches. RAtPH W. Seiss, M.D. 

Philadelphia, Pa. 



The 'Most Recent Naval Battle. 

Le Temps, Paris, notices an account of the fighting in the 
Min River, published in pamphlet form at Shanghai, China, 
by James F. Roche and L. L. Cowen, U.S.N. , who were 
present during the action between the French and the 
Chinese. Aside from the detail of the forces engaged on both 
sides and the skill of the naval combatants, which give us 
no new information, there is, saysi/« Temps, one point which 
deserves special consideration. These officers state that the 
result of the fight in favor of the French fleet was due to its 
armament of revolving cannon and the superiority of its 
torpedo service. They consider that these are the onl j points 
upon which instruction may be gained from this action. 
'■•The power of revolving cannon," they say, " their in- 
estimable value in naval engagements, and the importance 
of a well organized torpedo service were plainly visible to 
all naval people." Before the shower of shell fired by the 
Hotchkiss revolver cannon from the tops of the French ves- 
sels the enemy went down like grain before the scythe. Re- 
liefs could not get on deck fast enough to fill the gaps in 
the ranks of the Chinese gunners. The little shells pierced 
the rails and bulwarks of the vessels, and their explosion 
spread death in all directions. The torrents of fire poured 
into the Chinese vessels were so murderous that it is safe to 
estimate that 800 men out of the 1,000 manning the Chinese 
squadron were killed. 

The importance of the role of revolving cannon in naval 
engagements was as fully appreciated, also, by the English 
officers who witnessed the fight. It is scarcely necessary to 
state, says the Temps, that the French ofiicers who made 
such brilliant work with these guns have made a most 
thorough report with regard to their value. Nevertheless, 
the lesson to be learned by this combat is that hereafter no 
vessel can go into action if the guns which it has mounted 
on open decks are not protected against the effects of rapid- 
firing guns. It is therefore necessary that every piece of 
artillery should be covered by a metal shield as a protection 
against rapid-firing guns; that the gunners should be equally 
protected, not against the effects of heavy projectiles, which 
would necessitate covering the vessel completely with armor, 
but against machine gunfire directed from the enemy's tops, 
which send in showers of projectiles whose explosion would 
render totally untenable the decks of most vessels. 

The caliber of the Hotchkiss revolver cannon which formed 
the auxiliary armament of the French vessels is 1% inches, 
and the length of bore 29 inches. They weigh 450 pounds, 
and fire a shell weighing 1 pound, with a bursting charge of 
three-quarters of an ounce. 



X Nevp Water Cooler. 

The cooler consists of a revolving basket of wire gauze 
(something like an exaggerated squirrel's cage) surrounding 
an inner stationary vessel pierced with numerous small holes, 
through which the heated water discharged by the air pump 
of the engine finds its way into the revolving basket, to 
be thrown out in the form of fine spray to a distance of 20 
feet on either side. The drops are received in the tank or 
dam; and in its rapid passage through the air, the water is 
sufficiently cooled to be again ready for injection into the 
condenser. The basket is about 3 feet in diameter; and it 
makes 300 revolutions per minute. The apparatus requires 
3 to 4 indicated horse power to drive it; and will cool 300 
gallons of water a minute. It' is claimed that the driving 
power required is more than recovered in the increased 
power given to the engine through the greater perfection of 
the vacuum which is obtained in the condenser. The use 
of the apparatus also, of course, allows of great economy 
where water is taken from the town supply, or any other 
costly source. The patentees — Messrs. Boase and Miller — 
give some particulars of a recent trial made with the ap- 
paratus. The temperature of the water going in from the 
hot well was 158° Fab., and it was discharged ready for use 
again at 106°. The minimum result vvaa obtained with an 
inlet temperature of 138°, which was brought down to 98° 
— a reduction of 40°. The results obtained at a Bradford, 
England, mill (using town's water) in two succeeding weeks 
were: "Without the appliance, 304,000 gallons of water used; 
with the cooler in operation, 160,000 gallons — a saving of 
36,000 gallons per week. 



Silk Cannon. 

A German inventor proposes to wrap a steel tube with 
silk until a diameter is attained corresponding with the bal- 
listic power which is required for the cannon. For any given 
diameter silk possesses a tenacity as great as that of the 
best tempered steel, and has the advantage of a superior 
elasticity. After the tube has been made it is centered upon 
a lathe which turns with a great angular velocity. Above 
and parallel with the tube are arranged a number of spools 
of silk, which cover the surface in the form of a helix, by 
means of guides, without leaving any space between the 
threads. "When the desired thickness has been obtained, the 
silk is coated with gutta-percha or hardened caoutchouc, in 
order to preserve it from air and dampness. The silk being 
a bad conductor of heat, the gun can be fired very often 
without getting hot, and it is stated that it can be more 
easily managed, since its weight is only one-third as great 
as if it only were of steel. 

^ < « > » ■ — 

Oxygen Inhalation for Phthisis. 

Dr. Albrecht, of Neuchatel, has been experimenting on 
consumption patients in a hospital at Berne, Switzerland, 
with a view of ascertaining its effects upon the development 
of phthisis, and whether, by increasing the rate of organic 
combustion by this means, the bacterium of consumption 
would not be destroyed and eliminated from the system. 
The subjects were tuberculous patients, in whose expectora- 
tion the bacterium of phthisis had been discovered with 
certainty on several occasions. The patients were first sub- 
mitted to an appropriate highly nutritious diet, consisting 
of milk and peptone, and twice a week they were weighed 
with great care. It was observed that as soon as the oxygen 
inlialations began the daily loss of weight was checked, and 
in some cases the weight increased, dyspnoea diminished, 
and the number of bacteria seen under the microscope ap- 
peared smaller. 



Preliminary Trial of Strength of Neir York Police 
Candidates. 

An examination of applicants for positions on the police 
force lately came off at "Wood's gymnasium, this city. 
Eighteen candidates presented themselves. They were first 
put through the dumb-bell exercise and lifting of weights up 
to fifty pounds. After ibis they were required to run a mile, 
twenty-two laps of the gymnasium, in 7J^ minutes. Some 
five failed to complete the time, but of the others many 
came in a minute and a minute and a half in advance. 

They were then required to put on the gloves with the 
professor of the gymnasium, who occasionally got in a heavy 
blow to test the temper, and several of the competitors re- 
tired with a black eye and battered nose. Their strength 
was after this tested by pulleys. 

The requirements of the commissioners were very fair and 
moderate, and nearly all the candidates, who were a very 
fine troop of young men, went through the or^al satisfac- 
torily. 



Weight of Drops. 

Boymond has lately published an interesting notice upon 
the weight of drops. It is well known that the weight de- 
pends upon the exterior diameter of the tube; the interior 
diameter having no influence except upon the velocity of 
flow. The nature of the liquid determines the weight, what- 
ever may be the proportion of dissolved material thatit con- 
tains. Boymond used a dropper of one-eighth of an inch 
diameter, and determined the weights by an extremely sensi- 
tive balance. The mean of his results gave; for 15 grains 
of distilled water, 30 drops; alcohol of 90°, -61 drops; alco- 
hol of 60°, 53 drops; alcoholic tinctures from 60° to 90*, 53 
to 61 drops; ethereal tincture, 82 drops; a fatty oil, about48 
drops; a volatile oil, about 50 drops; an aqueous solution, 
whether diluted or saturated, 30 drops; a medicinal wine, 33 
to 35 drops; laudanum, about 33 to 35 drops. 

^ < > ) ■ ■ 

A Bell Ringing Eagle. 

For some weeks past the crew of the ferryboat at Corn- 
wall, N. Y., on the Hudson River, have heard a mysterious 
ringing of a bell while crossing the river. It has occurred 
at a certain hour every morning, and the attention of the 
passengers has been called to it. Many theories were ad- 
vanced to account for the mystery, and the superstitious 
thought it a liad omen. It was noticed that a large bald 
eagle regularly flew north at the hour when the ringing was 
heard, but as eagles are not supposed to have bell attach- 
ments, this fact did= not seem to solve the mystery. A few 
days ago the fog on the river became so thick that it not 
only interfered with the progress of the ferry, but it also 
made it hard for the eagle to keep its usual course. The 
consequence was that the boat and the bird came close to- 
gether in the middle of the river, and it was discovered 
that the bell whose strange ringing was regularly heard 
every morning was fastened about the neck of the eagle. 
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Gilding a Dome. 

To many, the coating of so exposed a part of a building as 
a dome or roof with thin gold leaf would seem to be a 
waste of material; the first snow or hail storm would pierce 
and tear it to shieds. The fact that the gold defies the wear 
of the weather induces the belief that it is much thicker 
than the leaf used by sign painters, bookbinders, and 
makers of fancy, ornamental articles. But the fact is that 
the gold leaf is precisely the same — airy, fleecy, and capable 
of floating in air like a gossamer fiber. 

The gilder of the dome of the capitol atHartford^Conn., 
Captain Thomas F. Burke, says that nis principal trouble in 
doing the work was from currents of air, the altitude being 
more than 300 feet from the' ground, and the site of ihe 
building itself being one of the highest In the city. To 
do the work properly he constructed a movable canvas shield 
made to fit the curvature of the dome and its twelve radial 
ribs, not so much to shield the workmen as to prevent the 
leaf from being blown away. To cover this dome — an area 
of 4,100 square feet — there were used 87^500 leaves of gold, 
each three and three-eighths inches square, weighing, in the 
whole, three pounds avoirdupois. The total cost of the gold 
and the labor was $1,600. 



Trade Names of Leather and Grades of Shoes. 

There are, says the Shoe and Leather Reporter, thousands 
of retail shoe dealers and a large number of jobbers whose 
practical knowledge of leather, its wearing quaiittes and its 
adaptability to boots and shoes, is very limited, and it may 
profit them to learn something about it. Of sole leather 
there are two divisions, hemlock and oak, and general sub- 
divisions; these are of hemlock, acid and non-acid, while of 
oak some is tanned with oak bark exclusively, and some 
with oak and hemlock combined. The latter is called union. 
Then there is buffalo, an inferior East India hide, tanned 
in hemlock. All of these are adapted to heavy boots, 
brogans, plow shoes, wax, kip, and split, pebble grain, and 
the .heavier grades of calf boots. Union leather is used 
almost entirely in the manufacture of women's shoes of the 
finer qualities, slippers, sandals, Newports, and all low cut 
shoes and fine button boots. Manufacturers of calf and 
flesh split shoes for men's wearuse union leather extensively. 
Of upper leather there are still greater varieties. Wax, kip, 
and split leather are used extensively in the manufacture of 
heavy boots, brogans, and plow shoes. Men's, boys', and 
youths' balmorals, button and strap shoes, are made of a light 
kip, which, being taken off a young animal, is designated as 
veal calf. A flesh split is a most desirable and salable arti- 
cle for fine shoes, and commands nearly as high a price as 
calfskins. BufE leather, so called because in finishing the 
grain is buffed off, is made largely from Western and New 
England hides, and is one of the leading lines of upper 
leather. A large number of shoe manufacturers are en- 
gaged in the buff shoe business, and the product finds a 
market in all sections of the country. Buff leather is 
adapted to men's button balmoral and congress shoes, and 
the finer and lighter weights are made into women's shoes, 
almost wholly in polish cut. Buff leather shoes are very 
popular in all large cities. New York city being a great mar- 
ket for them, and the South being large consumers. Buff 
leather is the strongest competitor with calfskins, and it re- 
quires an expert to tell the difference when the shoes are 
made up. Grain leather is made in pebble and glove finish 
for all light work, and in a heavy pebble for men's wear. 

Glove grain is comparatively a new article, and the 
adaptability of it in the manufacture of fine shoes, and top- 
pings for men's calf shoes, has made it extremely popular. 
It differs from pebble grain in that the surface is finished 
with all the care that is used in the finish of calfskins, and 
it is extremely difficnlt for a novice to tell the difference. 
The consumption of glove grain is increasing every season. 
Pebble grain is made both light and heavy for women's 
work. It requires a 3J^ to 3 ounce weight for a fine polish- 
sewed shoe, while pegged and nailed work requires a 4 
ounce grade. Very little grain leather is used, except for 
these styles of foot gear. For working women and girls 
the pebble or glove grain polish shoe which can be bought 
in the vicinity of $1 per pair is a most desirable and service- 
able shoe, and the demand is generally brisk enough to 
keep what limited number of manufacturers there are of them 
busy. The heavy boot or shoe grain used in shooting boots, 
balmorals, Napoleon long boots, and such, is made largely 
in Chicago, and has an extensive sale in the East. For win- 
ter service there is no shoe that can excel the grain balmoral. 
It is neat in appearance, and durable. It is practically 
waterproof. Calfskins are made for all sorts of boots and 
shoes. They run all weights from twenty pounds to the 
dozen up to a heavy veal kip weighing one hundred and 
thirty, perhaps more. Calf goods are made in every con- 
ceivable quality and style from the lightest shoe — even 
slippers — to the heaviest boot, and in many shapes— button,, 
congress, balmoral, strap shoes, low cut, etc. A great 
many calf boots have split backs. Glove calf is a soft 
finish, resembling a sheepskin on the unfinished side, and is 
used for toppings of shoes, fly button pieces, and such. 

Sheep leather is largely used for shoe linings, and for 
vamps and quarters in very cheap shoes for women's wear. 
They are made in creams, pinks, russets, and white, alum, 
sumac, and bark tanned, and the consumption is immense. 
Kid and goat leather enters into the manufacture of ladles' 
work exclusively. Goat is made both iu pebble and smooth 
finish, is used in the heavier grades of shoes, having its 
competitor iu the pebbles, grain, or imitation goat, " so 



called." Kid leather is extensively used for all kinds of 
fine button and polish shoes, slippers, sandals, and all 
low cut women's shoes. During the past few years there 
have been many discoveries and improvements in the method 
of tanning these skins, and they are now made in Siamang, 
Caracal, Koodoo, Dongola, daisy kid, etc., all of which are 
practically the same. They are all designed for ladies' 
shoes. The demand for novelty is met by russet and colored 
alligator, and imitations of it, russet and red pebbles, mat 
kids, leopard, grain, moroccoes, and such, but all these have 
a comparatively limited sale, and the bulk of the goods sold 
are of the kinds enumerated above. 



Quicksilver as a Preventive of Phylloxera. 

John A. Bauer, of San Francisco, states that he has found 
a sure and cheap preventive of the ravages of the phylloxe- 
ra. His remedy is half an ounce of quicksilver, mixed in 
particles too small to be distinguished under an ordinary 
microscope, with an equal weight of pulverized clay, in the 
soil of the hole in which the vine is planted. The cost for 
the mercury, at the present price, is a little more than a 
c nt for each vine, or, as the vineyards are set out in Cali- 
fornia, from $7 to $10 an acre. 

It is supposed that a dose of the mixture will protect the 
vine for at least twenty years; but proof upon that point 
can be furnished by time alone. 

The clay that is selected as the cheapest vehicle for keep- 
ing the metal in its proper place (bringing it into contact 
with a greater surface of root, and preventing it from sink- 
ing down into the ground, as it would if left in large glob- 
ules) should be free from grit, and may be mixed with the 
metal in a revolving barrel. 

The remedy is simple; it can be prepared, assayed for 
general purposes, and applied without danger or technical 
skill ; its efficiency can be tested without much delay or ex- 
pense by any one who has phylloxera and a microscope. 

— — — — m y\ m — • 

mexlcan Rallnrays. 

David B, Hunt, former assistant treasurer of the Connecti- 
cut River Railroad, who had been connected with the Mexi- 
can Central Railway since April, 1883, has returned home 
to Massachusetts for a brief slay, and has given some par- 
ticulars of Mexican railroading to the Springfield Bepublican, 
which says: 

Mr. Hunt went to Mexico when about 300 miles of the 
main line of the road from the city of Mexico to El Paso 
was comjjlfited, and watched the progress of construction 
until the connection of the two divisions was made last 
March. The number of men employed in the work was 
15,000 or 30,000. The length of the road is 1,33.5 miles. 
The Southern division has a considerable grade, but the 
Northern division is remarkably even, as it runs through a 
level country and makes few curves. The road follows the 
table land through its whole length. The expenses of 
building for these reasons were comparatively light, and the 
road promises to be a liberally paying enterprise. The earn- 
ings for October were nearly $300,000, and one good passen- 
ger and freight train a day will more than pay expenses and 
interest. The time from El Paso to the city of Mexico is 
two days and three nights. The road depends mostly upon 
its through business, but has a paying local business be- 
tween the city of Mexico and Zacatecas, a city of 65,000 in- 
habitants 34 hours' run to the north. The freight handled 
is almost entirely from the United States, and the return 
trade is very small in comparison. Machinery has thus far 
been the principal import over the line. There has been 
considerable furniture and a great deal of beer, which is 
shipped by the car load from St. Louis, and which is eagerly 
welcomed by the Mexicans, as they have heretofore been 
compelled to pay $1 a bottle for it. There is not much to 
come out of Mexico as yet except minerals. 

The passenger business is excellent, especially between 
Mexico and Zacatecas. It is found impossible to have a sin- 
gle class of carriages, as in this country; and the English 
system of three classes has been adopted. The first class 
carriages are similar to the ordinary cars in use on our rail- 
ways. The second class are plain, with wooden seats and 
no cushion. The third class have four rows of seats run- 
ning lengthwise. The fare for the respective classes is 3 
cents, 3 cents, and 1% cents a mile. Two-thirds of the pas- 
sengers come from the lowest class. These are mostly 
Indians, half-breeds, and people of the sort that the others 
will associate with on no condition. The Pullman cars in 
use on the road are said to be the richest to be found on the 
continent. The conductors are all Americans, but the rest 
of the train men are Mexicans. Every train is furnished 
with an interpreter. Two side lines are now being 
built, one from Tampico westerly through San Luis to the 
main fine; the other from the main line to the city of 
Guadalajara, and thence to San Bias on the Pacific coast. 
When completed, the total length of the road will be about 
2,000 miles. The principal other line in Mexico is the Vera 
Cruz road, which Is one of the best made in the world, and 
has long been famous for the beauty of the scenery along 
its line. The Mexican Central road, however, seems likely 
to get most of the business from this country, as it can take 
freight from New Orleans to the city of Mexico at a less 
rate than the tariff of the other road from Vera Cruz to 
Mexico. Besides, the exposed condition of the harbor of 
Vera Cruz and the unhealthy atmosphere of the town are 
great hinderances to its progress or to the success of any rail- 
road line leading out of it. The growth of Mexico at pres- 
ent is much slower than it should be, considering the rich- 



ness of its natural resources. The laws are crude and anti 
quated. One especially, which allows taxation only on cul- 
tivated land, is inimical to all agricultural progress. The 
business men of the city of Mexico are enterprising, but as 
they are almost entirely Germans and Frenchmen, Ameri- 
cans have only third choice in the market. Indeed, the class 
of Americans in the city is low as a rule. One great advan- 
tage of the country is its equable climate, the temperature 
varying little from 60 or 70 degrees the year round. This 
evenness of temperature, however, is not of so great value 
to the railroads in the preservation of their rolling stock as 
it would be if the direct beating of the sun's rays upon the 
cars did not shrink and split them. Mr. Hunt expresses 
great confidence in the good results that will follow the in- 
auguration of the progressive government of President 
Diaz. 



Self-pnrlfleatlon of Selvage Contaminated Rlyers. 

Some investigations have been carried out by Herr Hulwa 
on the water of the river Oder before it entered and after it 
had passed through the city of Breslau, receiving in its 
transit the sewage of the city; and the results thus obtained 
may be commended to the consideration of those scientific 
alarmists who declaim so forcibly against the contamination 
of rivers by sewage, etc. Immediately after leaving the 
city, the self-purification, by the combined action of the 
oxygen of the air and of vegetable and animal life in the 
stream Itself, was very marked; the impurities diminishing 
so rapidly that at a distance of less than nine miles from the 
city the water was as pure both to chemical and microscop- 
ical tests as when it entered it. The author considers it a 
mistake to forbid the outflow of sewage into rivers, pro- 
vided the outfall is below the city, and the rapidity and 
volume of l,he stream are sufficient to carry the sewage to 
such a distance as will allow the operation of the natural 
causes of purification. 



Artificial Gutta Percha. 

The following is from a German patent. No. 30,939, for a 
method for the manufacture of gutta percha: About 50 kilos 
of powdered gum copal, and from 7J^ to 15 kjlos of flowers 
of sulphur, are under continual agitation heated in a boiler 
with double the quantity of turpentine, or with from 55 to 
63 liters of petroleum, to a temperature of 136 to 150 deg. C. 
till completely dissolved. The mixture is then allowed to 
cool down to about 38 deg. C, when a solution of 3 kilos of 
caseine is added, the latter being dissolved in weak ammo- 
nia with the addition of a small quantity of alcohol and 
wood spirit. The mixture is now heated for a second time 
to the same temperature until it assumes the consistency of 
a thin fluid. It is then boiled with a solution containing 
from 15 to 35 per cent of tannic acid — galls of catechu — to 
which y^ a kilo of ammonia has been added. After having 
been boiled for several hours the mass is allowed to cool, 
washed with cold water, and kneaded out in hot water. 
After this treatment it is rolled out and dried. 



Give Water to Infants. 

A physician of the New York Nursery and Child's Hos- 
pital believes, from his practice, that infants generally, 
whether brought up at the breast or artificially, are not 
supplied with suflicient water, the fluid portion of their 
food being quickly taken up, and leaving the solid 
too thick to be easily digested. In warm, dry weather, 
healthy babies will take water every hour with advantage, 
and their frequent fretfulness and rise of temperature is of- 
ten directly due to their not having it. A free supply of 
water, and restricting the frequency of nursing, has been 
fonnd at the nursery to be a most effectual check in cases of 
incipient fever, a diminished rate of mortality and marked 
reduction in the number of gastric and intestinal complaints 
being attributed to this cause. In teeth cutting water 
soothes the gums, and frequently stops the fretting and 
restlessness universal in children at this period. 



^ « t » » 

The An>yl-Acetate lilght. 

Dr. Bunte has recently described the Hefner-Alteneck 
standard of light before the German Gas and Water Works 
Managers' Society. This standard consists of a lamp burn- 
ing amyl-acetate oy means of a simple cotton wick. The 
designer has deliberately adopted a lamp with a wick, 
because he has found, on experiment, that a lamp without 
a wick IS a comparatively complicated and troublesome 
affair. The height of the lamp-flame is, however, fixed, 
because experience shows that with a known diameter and 
height of flame the illuminating power is constant; and 
this is true of all descriptions of luminous material, 
whether paraffin, oil, or candles. The standard is defined 
as being the light given by a freely burning flame of amyl- 
acetate, burning to a height of 40 mm. from, a solid round 
wick contained in a tube of German silver, 8 mm. in dia- 
meter internally, and 8'3 mm. in diameter externally, 
standing 25 mm. above the body of the lamp, and lighted 10 
minutes before the observation is made. The power of 
the lamp is equal to the average of an English standard 
candle with a flame 43 ram. high. The lamp itself is very 
simple, without a chimuey; and the height of the wick is 
regulated by a cog mechanism of the most ordinary kind. 
An upright rod with a projecting wire stands upon the 
lamp to gauge the height of the flame. The amyl- 
acetate is sold in Berlin at 6 marks the kilogramme de- 
livered. 
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ENGINEEEING INVENTIONS. 

A car coupling has been patented by 
Mr. Salathiel T. Northcutt of Brooke, Oregon. This 
invention provides an inlercliangeable link and liook, 
with special devices to control the working parts of a 
coupling, from the top of the car or from the ground on 
either side, to secure it against coupling automatically, 
or to set the coupling to couple automatically. 

A spark arrester has been patented by 

Mr. James A. Stout, of Belleville, 111. This invention 
covers special combinations of parts, including an in- 
ner uptake and water receptacle, an outer pipe or duct 
arranged to produce a down draught into and up 
through the water receptacle, a hinged or raising and 
lowering screen cover at top of the outer pipe, and in- 
ner spark deflector arranged to move up and down with 
it. 

MECHANICAL INVENTIONS. 

A knitting machine has been patented 

by Mr. Isaac W. Lamb, of Parshallville, Mich. This 
invention relates to machines in which the needles are 
placed in two rows opposite each other in planes at 
angles of about forty-five degrees with the horizon, 
and its object is to economize the construction and in- 
crease the facility of operating the machine. 



AGEICULTURAL INVENTIONS. 

A rotary cultivator has been patented 

by Mr. Thomas B. Nutting, of Morristown, N. J. It is 
constructed with dish-shaped disks attached to shafts 
inclined from each other and journaled to frames, so 
when the machine is drawn forward between two rows 
of plants the disks will be revolved by the resistance of 
the soil, and cut up and destroy the grass and weeds 
while moving the soil to and around the plants. 

A fertilizer distributing attachment 

for carts has been patented by Mr. John A. Mitchener, 
of Selma, N. C. The cart or vehicle body has a hopper 
arranged therein, with extensions at the upper end to 
fold down thereon, and beneath the discharge opening in 
the bottom of the cart body is a spout to receive the 
fertilizer and conduct it to the ground, the whole being 
designedfor the distribution of fertilizers automatically 
as the cart is driven over a field. 



MISCELLANEOUS INVENTIONS. 

A miner's implement has been patented 

by Mr. Isaac A. Martin, of Ouray, Col. The invention 
covers a combination tool to be used for cutting fuses, 
setting caps, and digging holes in powder charges or 
giant powder candles. 
A catarrh remedy has been patented by 

Mr. Rufus H. Scott, of Centralia, 111. It consists of 
chloroform, camphor, chloral hydrate, glycerine, and 
carbolic acid, in specified proportions, and to be mixed 
and used in a certain described manner. 

A ^U3>rj- comb has been patented by 

Mr. David B. Weightman, of Grand Rapids, Mich. The 
body and handle are of peculiar shape, so that, besides 
the teeth of the comb, a metal or rubber-faced blade 
may be used for rubbing down horses and stock. 

A washboard has been patented by 

Messrs. Henry Luther and Justus P. Luther, of Berlin, 
"Wis. This invention is designed to provide more sub- 
stantial washboards than those heretofore made, and 
with different forms of corrugations on the different 
sides of the board for different kinds of fabrics. 

A combined glove stretcher and meas- 
ure has been patented by Mr. Augustus Traver, of New 
York city. It combines a fixed clip and a sliding clip, 
between which clips the hand is placed for measuring, 
with a glove stretcher on which a glove measure or 
scale is fixed, and provides especially for measuring 
the hand across the knuckles. 

A necktie fastening has been patented 

by Mr. Gibbard R. Hughes, of London, Middlesex Co., 
England. The invention consists of a piece of sheet 
metal cut and bent into a special form, and is one of a 
class of devices used instead of button holes ar loops to 
attach one article of clothing to another by means of 
buttons or studs. 

A paper barrel has been patented by 

Mr. James Cosgrove, of Flatbush, N. Y. The shell is 
made in one piece, with flaring slits in its side edges to 
give a taper to the end parts, shoulders in these edges 
to form seats for the heads, and the shell and heads be- 
ing fastened together by hoops applied in the ordinary 
manner. 
A spring clasp for horse collars has been 

patented by Mr. Stephen E. Burghdorf, of Geneva, N.Y. 
This invention provides a special combination and ar- 
rangement of parts forming a practical clasping device 
to take the place of straps and buckles, so the collar 
may be easily put on and removed, and is simple and 
inexpensive. 

A wheat cleaner has been patented by 

Mr. Solomon B«rnheisel, of Green Park, Pa. A cylin- 
der and shell are made to revolve in the same direction, 
one faster than the other, both sides of the kernel of 
grain being acted on at the same time, the drum being 
armed with yielding brushes to effect a more thorough 
scouring than any rigid fixtures would effect. 

A necktie has been patented by Mr. 

Edwin D. Smith, of New York city. A shield is made 
of sheet metal, hard rubber, or similar material, with 
wings on its rear surface for securing the fabric, and a 
pivoted tongue or latch for locking the shield on the 
collar button, ribbons or bands of fabric being secured 
to the shield in such manner as to expose part of the 
front. 

A tension for corn planter check wires 

has been patented by Mr. William E. Rawlings, of 
Lynnville, 111. It is made with a stock having a lon- 
gitudinal perforation with a spring, a sliding bar with 
a recess and anchor wire, a sliding bar with forked 
hook to receive the check wire, teeth to engage with a 
catch plate, and an operating cord and guide pulley, so 
the check wire can be put under uniform tension. 



An anchor support and tripper has 

been patented by Mr. Rufus p. Trefry, of Bridgewater, 
Nova Scotia. It is an instrument to fasten to the rail 
of a vessel to hold the fluke of an anchor, and eo itmay 
conveniently be thrown from the rail as required, the 
stock of the anchor coming against the hull of the ves- 
sel when the fluke is on the rail; it is a simple and in- 
expensive device, which may be used with any anchor. 

A needle cabinet has been patented by 

Mr. Thomas H. Harper, of Redditch, Worcester County, 
England. It is divided into compartments, with a slide 
on the bottom of each, the slide having a longitudinal 
recess and a slot in its ^bottom, through which a pin or 
screw is passed into the bottom of the compartment, 
the invention being an improvement on a former pa- 
tented invention of the same inventor. 

A saw has been patented by Mr. Jasper 

L. Purple, of Owego, N. T. It has a longitudinal slot 
at right angles to the straight inner edge of the handle, 
through which slot a set screw passes, which can be 
adapted to any desired angle, one edge of the slot having 
a graduated angle scale, while the lower inner comer 
edge of the hanille is adapted to serve as a rest for a 
straight edge, rule, or similar instrument. 

A ditching machine has been patented 

by Mr. Samuel P. Mason, of New Vienna, Ohio. The 
object of the invention is to facilitate the opening of 
tile ditches, and promote convenience in controlling 
and regulating ditching machines, the' cutters and 
shares being so constructed that they can be adjusted 
to work at any desired depth in the ground, and readily 
raised and lowered to regulate the grade of the ditch. 

A mechanical movement has been pa- 
tented by Messrs. James K. Lowe, George M. West- 
gate, and John Banks, of Logan City, Arizona Terri- 
tory. The invention relates to the *' trammel " or slot- 
ted disk movement for converting rotary into recipro- 
cating motion, and consists principally in such con- 
struction of the disk that a small ball orjcircular plate 
may be used for bridging the cross heads across the 
slots. 

A device for converting motion has been 

patented by Mr. George H.Caughrean, of Raymore, Mo. 
Combined with a shaft are two clutch disks, mounted 
rigidly thereon, with two clutch pulleys loose between 
the disks, cables or ropes being wound in reverse direc- 
tions on the pulleys, the ends of the ropes secured in 
end pieces of a sliding frame, so when the frame is re- 
ciprocated the shaft is revolved from the clutch pulleys, 
which act on the clutch disks on the shaft. 
A windmill has been patented by Messrs. 

George W. Orcutt and James A. Wood, of Los Angeles, 
Cal. The principal object of the invention is to make 
a mill which shall be self -regulating against variations 
of centrifugal force and wind pressure, the wind strik- 
ing the concave faces of the fans, causing the wheel to 
revolve, and when the wheel reaches a certain limit the \ 
centrifugal force acting to close the fans independently 
of the action of the wind thereon. 
An elevator has been patented by Mr. 

Walter L. FoJstead, of Richmond, Va. It is for carry- 
ing persons or merchandise, and provides means where- 
by a series of cars attached to an endless chain or belt 
may be adapted to carry loads both up and down at 
the same time; also means for connecting and discon- 
necting with a continuously running power to stop the 
elevator at will, to hold it, and to work it temporarily 
by hand power when machine power may not be avail- 
able. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in ne 



Practical Chemist desires a position. Has had twelve 
years' experience in conducting works and handling 
men. Familiar with machinery and construction. Ad- 
dress " K. P. E.," care Box 773, New York city. 

Emerson's 1885 ^fW^ Book of Saws ready for distribu- 
tion. Address Emerson, Smith & Co., Limited, Beaver 
Falls, Pa. 

Rubber Skate Wheels. See advertisement, page 13. 

Castings for i\A H. P. Stationary or Yacht Engines. 
Send for description. J. A. Walker, Watertown, N. Y. 

Whistles, Injectors, Damper Regulators; guaranteed. 
Special C.:0. D. prices. A. G. Brooks, 361 N. 3d St., Phila. 

Agents with $3 capital wanted. Brown, Elliott & 
Spears, Silver Creek, N. Y. 

Experimental Machinery Perfected, 
models.T patterns, etc. Tolhurst Machine Works, Troy, 
N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing ontflts, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. Y. Send for catalogue. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, BufiFalo, N. Y. 

Wanted. — Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

" How to Keep Boilers Clean." Book sent free by 
James F. Hotchkias, 86 John St., New York. 
Young Men ! Read This ! 

The VoiiTAio Belt Co., of Marshall, Mich., offer 
to send their celebrated Electro- Voltaic Belt 
and other Electric Appliances on trial for 
thirty days, to men (young or old) afflicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu- 
ralgia, paralysis, and many other diseases. Com- 
plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days* trial 
is allowed. Write them at once for illustrated 
pamphlet free. 



Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 
ForPower & Economy, Alcott's Turbine, Mt. Holly, N.J. 
Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
Send for Monthly Machinery List 
to the George Place Machinery Compapy, 
121'Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For Instructions 
address Munn & Co., Scientific American patent 
agency, 361,Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Practical Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. National Insti- 
tute, 70 and 72 West 23d St., N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. DiamondDrill Co. Box 423, Pottsville, Pa. See p. 422. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

C. B. Rogers A Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 438. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-S pence Co., 
419 East 8th Street, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 390. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York, 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. Seeadv. p.4SS. 

Munson's Improved Portable Mills, Utica, N. Y. 

Blacksmith Drilling Machines for ?^ to ^ inch diame- 
ter, $22.50. Pratt & Whitney Co., Hartford, Ct. 

Woodwor'g Mach'y, RollstoneMach. Co. Adv., p. 14. 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry & Mach. Co., 430 Washington.A ve., PhiLPa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 
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HINTS TO CORRESPONDETS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeaver to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by liCtier, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perforni 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) H. J. C. asks for an effective way of 

taking grease spots out of ground glass. A. Use a con- 
centrated solution of caustic alkali or pearl ash. Am- 
monia or even alcohol may perhaps be sufficient. 

(3) F. S. — China blue, or royal smalts, is 

the crude oxide of cobalt, sometimes called zaffer, 
ground with an equal weight of potash and about eight 
times its weight of feldspar, the mixture submitted to 
fusion in a crucible, and when cold reduced to an im- 
palpable powder. Used to paint pottery, and also as a 
blue pigment. 

(3) C. A. S. asks how to make bay rum 

strong, same as barbers charge five cents extra for. A. 
Saturate a 4 ounce block of magnesium carbonate with 
oil of bay;*pulverize the magnesium carbonate, place 
it on a filter, and pour water through it until the de- 
sired quantity is obtained, then add alcohol. The 
quantity of water and alcohol depends on the desired 
strength and quality of the bay rum. 

(4) J. H. asks how the plumbago used 

in the manufacture of lead pencils is hardened or made 
into a hard form. A. The plumbago is mixed with clay 
in various proportions according to the hardness re- 
quired, and baked. 

(5) J. E. K. writes: I have a small pro- 
peller engine which I have made to go into a small boat; 
the engine is 1% inches, and I would like your idea of a 
boiler, and the mode of heating the same. A. Your 
boiler should have about 16 or 18 feet heating surface. 
Use anthracite (chestnut) coal or clean coke. 

(6) T. H. writes: In firing a cannon ball 

against a board fence, wHich is through the first— the 



ball or the hole? A. When the largest part of the ball 
has passed through.the fence, the hole is complete, and 
this would occur before ail of the ball had passed 
through the fence. 

(7) T. V. H. asks for a recipe for trans- 
parent paints that can be used for coloring glass, red 
and green being the colors. A. Many of the aniline 
colors are soluble in alcohol, with which varnishes are 
prepared, so that by dissolving a little aniline of the de- 
sired shade with the varnish, and using it very thin, we 
should think that you could accomplish your object. 

(8) C. W. S. asks what ingredients are 

used to make the blackest of writing fluid, without fad- 
ing away afterward, on white paper. A. The following 
ink is probably the most durable: 

Bruised galls. 4 parts or 40 lb. 

Gum 1 " orlOlb. 

Iron sulphate 1 " or 91b. 

Soft water 45 " or45gals. 

Macerate for three weeks, employing frequent agitation. 
Also see the recipes given in Scientific American 
Supplement, No. 157. 

(9) J. McK. asks the amount of pure 

starch per bushel ordinary corn wili yield, also a few 
notes on its general manufacture. A. The flat yellow 
American maize contains 53"50 per cent of starch, while 
the flat, white, and round yellow varieties contain about 
54-75 per cent. For further details we must refer you to 
Van Wagner's Practical Treatise on the Manufacture 
of Starch Glucose, Starch Sugar, and Dextrine, $3.50. 

(10) J. C. writes: I have a steam launch 

33 feet long, 5*3 beam, 3*0 draught, 4 horse boiler, engine 
4x5 inches stroke, 250 revolutions per minute, 100 
pounds of steam. (1) Give me diameter and pitch of 
screw. A. Screw 28 inches diameter and 39 inches 
pitch, 3 blades. 2. What speed can I expect? A. Seven 
and a half to eight miles per hour. 3. Now, I want to 
use salt water in boiler; give me some good reasons for 
not using. A. You will necessarily have a tubular 
boiler, which it is troublesome to clean. Salt water will 
rapidly deposit lime and salt (except blowing off is re- 
sorted to, which is not economical), which you will be 
unable to get off, and the result, a burned boiler. 4. 
Which is best — a donkey pump or an injector as a 
boiler feeder? Steam valve to engine is a % globe valve. 
I only open it one-sixth of a turn, and have repeatedly 
made 8 miles per hour. I must have a screw proportion- 
ate to power of engine. A. An injector is most economi- 
cal, but is very sensitive and requires great car«. We 
should think in your case a donkey pump preferable. 

(11) W. S. & Co., write: 1. We inclose 

you a copy of analysis of chalybeate water on our place, 
and would like to know what effect it would have on 
our steam boilers. A. Probably the chalybeate water 
may be safely used in steam boilers, but the question 
had better be submitted to a good chemist. 3. Would it 
be better than our river water, which is composed princi- 
pally of limestone water, and gets muddy every time it 
rains hard? A. The river water when muddy might be 
filtered; the lime might be disposed of in a great degree, 
by passing the water through a suitable heater before 
it enters the boiler. 

(12) Subscriber writes: Tou recom- 
mended, for ebonizing wood, to pour two quarts boiling 
water over one ounce powdered extract of logwood, and 
when solution effected, add one drachm yellow chromate 
of potassium. I tried your recipe, but without success. 
Is not the proportion of water much too great as com- 
pared to the other ingredients? A. To ebonize wood, 
take 4 ounces shellac, 3 ounces borax, and % gallon 
water, boil until dissolved, then add J4 ounce glycerine. 
To this mixture add sufficient of the water-soluble ani- 
line black. 

(13) E. B. F. desires a recipe for a ce- 
ment that will join together the parts of a fancy iron 
stand. A. Fuse together equal parts of gutta percha 
and pitch; use hot. A stronger cement consists of am- 
monium chloride (sal ammoniac), 3 ounces; flowers of 
sulphur, 1 ounce; iron filings or borings, 5 pounds to 13 
pounds; with sufficient water to mis. 

(14) R. P. . P. asks the ingredients for 

making the " gilding compound " which is sold m the 
stores. There are two bottles, on6 containing theliquid 
and the other the powder. A. The powder is gold 
bronze or brass ground up very fine, and the liquid com- 
mon size diluted. The London gold pamt, is one 
of the best qualities used, and comes in sixteen shades. 
You will find it more satisfactory to purchase the 
article than to make It. 

(15) J. W. W. asks (1) as to the best 

method or process of preparing, sensitizing, and fixing 
ordinary plain paper for printing from a negative in 
black on a dead white ground. A. Dip the paper into a 
solution of ammonium chloride, then float on a silver 
bath, which will form silver chloride. 3. How to make 
liquid tin foil if it is possible, in other words, a cold me- 
tallic liquid that will set or harden in half an hour or 
less, after being poured out or used? A. A silvering so- 
lution of mercury is the only article that seems to cover 
your wants. 

(16) R. H. M. asks what is the highest 
degree of heat at which water can successfully be 
pumped from a well, fourteen feet deep, by an ordinary 
double acting piston pump. A. This depends entirely 
upon the position of the pump chamber. If the pump 
is at the bottom of the well, so that the water will flow 
freely to the pump chamber, boiling water may be 
pumped. If it is above the water 3 or 3 feet, 170° is 
about the limit. If the pump is 14 feet above the water, 
you cannot rely upon service with the water above 1 50°. 

(17) C. E. B.— You will find in Notes 
and Queries in recent issues of the Scientific Ameri- 
can, full information on plating cutlery with white 
metal. The alloy used is block tm with a small per- 
centage' of antimony added. The articles must be 
cleaned from all grease by means of a solution of 
caustic potash; they should thenbescoured with washed 
emery, and thoroughly washed; they should then be 
rubbed over with soldering fluid, and dipped into the 
melted metal. To prevent oxidation of the surface of 
the metal, it should be covered with wax or tallow. For 
f ull.inf ormation on electro-plating, consult Supplement, 
No. 310. 
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(18) H. U. writes: While at breakfast 

this morning, I was puzzled at hearing a sharp click; 
shortly after, on lifting a tumbler about half filled with 
milk, and a teaspoon standing in it, I was surprised to 
see the bottom remain on the tablecloth and the milk 
run out. The glass had broken close to the bottom— a 
clean break. The glass was three- sixteenths inch thick 
where it broke; as the ifrost or heat had not any- 
thing to do with it, I am puzzled to know the cause. A. 
The glass of the tumbler was probably under constant 
strain from the time it had been made, due to imperfect 
annealing, so it required only a slight change of tem- 
perature or peculiar conditions of the atmosphere to in- 
crease the strain sufficiently to cause the glass to break. 



INDEX OF INVENTIONS 

For wWeh liCtters Patent of the 
United States were Granted, 

December 23, 1884, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of tliese patents. I 



Air compressor, tiydraulic, C. Moore 

Animal trap, C. Hall 

Auger, post hole, I. Robinson 

Barrel and barrel head attaching device, A. Ij. 
Johnson 

Barrel attachment. Hill & Peltier 

Bed clothes holder, I. G. Bower 

Bed, wardrobe, E. Doring 

Belt, driving, C. O. Gehrckens 

Belt fastener, J. Thompson 

Bessemer plant, W. Hainsworth 309,540; 

Bit. See Bridle bit. 

Blower and heat regulator, N. Poulson 

Board. See Wash board. 

Boiler. See Steam boiler. 

Bolting reel, O. N. Smith 

Book leaf holder, A. S. Flint 

Bracelet, ring, etc., D. R. Corbin 

Brake. See Car brake. Sled brake. 

Brick machine, J. J. Kulage 

Brick machine, G. J. Weber 

Brick and tiles, machinery for the manufacture 
of, G. Schlickeysen 

Bridge gate, W. Deveraux 

Bridle bit, H. S. Squler 

Brush backs, machine for inserting bristles into, 
M. Hellwig 

Buckle, lever, J. A. Mundy — 

Button fastener, E. Ivins 

Button setting machine, E. Kemshall 

Candy box, rock, F. M. Neuhausen 

Car brake, L. J. Jewett 

Car brake and starter, Siccardi & Abbiati 

Car coupling, T. P. Evans 

Car coupling, S. T. Northcutt 

Car coupling, R. Randolph 

Car coupling, A. L. Sanders 

Car coupling, E. Wood 

Car, dumping, M. Van Wormer 

Car, stock, S. P. Tallman 

Carriage fender, L. H. Wooden 

Carriage seats, detachable back for, R. E. Van 
Campen 

Carriage wheel, W. K. Foster 

Carrier. See Cash carrier. Cash and parcel car- 
rier. 

Cart fertilizer distributing attachment, J. A. 
Mltchener 

Cartridge implement, J. H. Barlow 

Cash and parcel carrier, J. Burns 

Cash carrier, C. Fisher 

Casting compound bars, mould for, Paul & Wood . 

Castings, mould for making white metal, J. R. 
Kinsley 

Catarrh remedy, R. H. Scott 

Cement composition for moulding brick, etc., 
Eason & McGivney 

Churn power, J. B. Snider 

Cigir bunching machine, T. E. Roberts 

Clamp. See Hoof clamp. 

Clasp. See Garment clasp. 

Clay for moulding bricks, etc., apparatus for pre- 
paring, J. Christiansen 

Cleaner. See Wheat cleaner. 

Clock, secondary electric, G. & F. Trippen, Jr 

Clothespin, T. W. Wheatley 

Collars, spring clasp for horse, S. E. Burghdorf .. . . 

Comb. See Curry comb. 

Confectionery, process of and apparatus for the 
manufacture of , W. P. & J . W. Kirchhoff 

Corn cutting machine, G. B. Dean 

Corset, S. T. Burkhead 

Cotton press, E. M. Ivens 

Counter shaft forjmachinery, C. H. Russom 

Coupling. See Car coupling. Thill coupling. 

Culinary vessel, J. Chaumont 

Cultivator, rotary, T. B. Nutting 

Cultivator tooth, J. Williams 

Curry comb, D. B. Weightman 

Cutter. See Tobacco cutter. 

Dental separating wedge, D. Genese 

Detergent, H. C. Herrick 

Die. See Hammer die. 

Die stock, B . Wesselmann 

Digger. See Potato digger. 

Direct-acting engine, C. C. Worthington 

Ditching machine, S. P. Mason 

Door, F. J. Lee 

Draught equalizer, E. E. Crooks ; 

Electric alarm circuit closer, A. Lungen 

Electric generators and motors, regulator for, W. 
K. Freeman 

Electric lights, illuminating point for, C. F. 
Brush (r) 

Electric machines, armature for dynamo, B. F. 
Orton 309,560, 

Electric motor, W. H. Chapman 

Electric motor, ;peck & Chapman 

Electrical apparatus for operating bolts, w . 
Vogel 

Elevator. See Milk can elevator. Screw elevator. 
Water elevator. 

Elevator, J. Berry 

End gate, wagon, W. H. Clarke 

Engine. See Direct-acting engine. Pumping en- 
gine. Rotary engine. 

Engines, regulating Steam supply to, G. Westing- 
house, Jr 

Engines, regulating steam supply to compound, 
G. Westinghouse, Jr 

Engines, safety gear for starting, Musgrave & 
Walsh 

Bnsilage, apparatus for compressing, E. T. Blunt. 



309,642 
309,781 
309,803 

309,786 
309,544 
309,687 
309,530 
309,708 
309,808 
309,712 

309,799 



309,744 
309,777 
309,525 



;»9,549 
309,689 

309,567 
309,697 
309,660 

309,541 
309,7.30 
309,786 
309,628 
309,644 
309,548 
309,743 
309.702 
809,559 
309,564 
309,663 
309,673 
309,752 
309,583 
309,675 

309,750 
309,705 



309,641 
309,6S1 
309,520 
309,704 
309,737 

309,629 
309,655 

309,612 
309,806 
309,649 



309,766 

309,809 
309,669 
309,759 



309,720 
309,773 
309,760 
309,547 
309,804 

309,765 
309,793 
309,671 
309,6(8 

309,709 
809,622 



309,676 
309,638 
309,633 
309,528 
309,790 

309,536 

10,544 

309,735 
309,622 
309,662 

309,585 



309,767 
309,767 



309,692 
309,591 



309,567 
309,685 



Evaporating liquids, apparatus for, A. A. Denton. 309,775 

Excavator bucket tooth, E. C. Manning 309,553 

i!]xplosive compound, E. Judson 309,787 

Fabrics, trimming or separating, J. W. Dewees 309,698 

Fatty matters, autoclave to be used in the treat- 
ment of, E.G. Baujard 309,515 

Fence, tiood, Offlll & Edmonds 809,794 

Fence machine, portable, Middaugh & Wilcox 809,724 

Fence wire stretcher, F. Slater 309,677 

Fencing, machine for twisting and spooling wire, 

J. D.,Curtis 309,605 

Fender. See Carriage tender. 

Fifth wheel, H. W. Moore ^. 809,726 

Fire escape, G. V. Covert 809,527 

Fire escape, T. Hamilton 309,619 

Fire escape, O. Hirt 309,546 

Flanging machine, J. T. DufT 809,700 

Flour bolt, centrifugal, A. Heine 309,716 

Folding table, W. Pell 309,738 

Fruit gatherer, W. T. Case 809,521 

Fuel.F.W.C. Waldeck 309,687 

Furnace. See Lead furnace. Regenerative gas 
furnace. 

Garment clasp, W. H.Frost 309,615 

Gasfltter's torch, J. C.Walsh 809,753 

Gas, furnace for generating illuminating and heat- 
ing, J. D. Averell 809,596 

Qttsmachine, air, J. P. ClilTord (r) -. . 10,645 

Gate. See Bridge gate. End gate. 
Generator. SeelSteam generator. 

Glassware, manufacture of, L.J. Murray 809,731 

Glove stretcher and measure, .combined, A. ^" 

Traver 309,666 

Grader, H. Hild 309,643 

Grain, separator, W. B. Vardell 309,810 

Graining composition, J. F. Harms 309,714 

Grate, J. N. Long 309,789 

Grate, J. Welsh 309,590 

Guard. See Railway foot guard. 

Halter, M. Du Bois 309,611 

Hammer die, J. Hausman. 309,620 

Hand power mechanism, E. Z. White 309,670 

Harrow, Hubbard & Noble 809,624 

Harrow 'F.W.Randall '. 309,800 

Harrows, etc., flexible frame for spring tooth, G. 

H. Gale 309,706 

Harvester, W. F. Olin 309,795 

Harvester, corn cutting, R. B. Robbins 809,648 

Harvesting machine, corn and cane, H. W. 

Matthews 809,639 

Hay tedder, J. Garfield 309,779 

Hay tedder, J. H. Thomas 309,745 

Heating apparatus, steam, P. H. Inman 309,625 

Heel nailing machine, L. Cote 309,526 

Holdback, vehicle, W. G. Cummins 309,695 

Holder. See Bed clothes holder. Book leaf 
holder. Rein holder. Ribbon holder. 

Hoof clamp, A. H. Carroll 309,690 

Hook and plate, movable, Herrick & McManus.... 309,621 

Horse detacher, W. G. & J. H. Cummins 309,694 

Horse power. L. H.[Davis 309,808 

Horseshoe nail machine, J. Mills 309,640 

Hot air registers, evaporator for, C. T. Davis 309,771 

Hydrocarbon fuels, apparatus foj burning liquid, 

T. Urquhart 309,749 

Ice creeper, W. H. Torrence 309,747 

Insect destroyer, E . Delany 309,774 

Journal box, J. E. Sweet 309,582 

Knitting machine, J. Byfleld 809,761 

Knitting machine, C. H. Carter 809,691 

Knob and button, combined door, J. Broughton. . . 309,601 

Knob attachment, C. F. Langford 309,681 

Ladder, step, A. J. Johnson 809,626 

Ladder, step, C. S. Rickard 309,802 

Lamp, hall, L. F. Griswold 309,639 

Land roller, M.Porter.... 309,798 

Last, O. O.Yale 309,677 

Lasting machine, M. Brock 809,619 

Lead furnace, open hearth, E. R. Moffet 309,656 

Lifter. See Transom lifter. 

Liquids from casks, apparatus for use in drawing 

fermented, J. II. Partridge 309,561 

Looking-glasses, manufacture^ of obsidian, E. 

Rosenzi 809,741 

Lubricating device, W. J. Faul 809,618 

Lubricator. See Pulley lubricator. 

Map cabinet, J. R. Hussey 309,546 

Mattresses, pillows, etc., material for filling, L. 

Chase 309,623 

Mechanical movement, J. K. Lowe et al 309,634 

Mechanical movement, E. Maertens 309,722 

Mechanical power, Sharpnack & McMahon 309,575 

Microphone, F. J. Semal 309,742 

Milk can elevator, M. Oouplin 309,604 

Mill. See Roller mill. Windmill. 

Miner's implement, I. A.^ Martin 309,637 

Motion, device for converting, G. H. Caughrean.. 309,692 
Mortor. See Electric motor. Spring motor. 

Mowing machine, G. S., Jr., & O. H. Peck 309,563 

Music leaf turner, J. P. Batchelor 309,683 

Musical instrument, mechanical, M. Gaily 309,616 

Necktie, E. D. Smith 309,659 

Needle cabinet, T. H. Harper 309,716 

Ores, etc., apparatus for the gradual reduction 

and separation of, Mumf ord & Moodie 309,729 

Paper barrel, J. Cosgrove 309,768 

Paper machines, joining the ends of wire cloth 

for, J. Sinclair 309,668 

Paper, manufacture of, W. B. Syms 309,684 

Paper, package of sheets of , O. H. Hicks 309,717 

Photographic printing frame, J. A. H. Parsons.... 309,736 
Pin. See Clothes pin. 
Pipe. See Smoking pipe. 

Plaiting machine, A . W . Weller 309,754 

Planter check row corn, J. II. Hermann 309,542 

Planter check wires, tension for corn, W. E. Raw- 
lings 809,647 

Plow, J. O. Rollins 309,860 

Plow attachment, H. Listerud 309,552 

Plow, sulky, J. S. Trimble 309,748 

Poles, machine for bending carriage, A. G. 

Snyder ' 309,578 

Pot. See Tea and cofTee pot. 

Potato digger, M. H. Hitchcock 309,623 

Power. See Churn power. Horse power. Me- 
chanical power. 
Press. See Cotton press. 

Pulley collar, loose, F. J . Hubbard 309,784 

Pulley, expanding, W.G. Gass 309,707 

Pulley for shafts, loose, J. McCaffrey 309,664 

Pulley lubricator, loose, W. J. I'aul. 809,614 

Pulp, machine for the production of wood, E. P. 

Ely 809,632 

Pump, G. F. Beebe 809,756 

Pump, H. C. Stouffer 309,662 

Pumping engine, duplex steam, P. Pistor 309,797 

Punch, ticket, R. J. Krautheim 809,680 

Pyroxyline, treating and moulding, J. W. & I. S. 

Hyatt (r) 10,546 

Radiator, A. C. Walworth 309,688 

Radiator, T. H. Williams «tai 309,811 

Railway, electric, F. H. Dancljell 3069,60 

Railway foot guard, A. McGaffey 809,655 



Railway gauge, G. McGregor 309,792 

Railway signal, A. B. Blackburn 309,617 

Railway switch, S. Curlin 309,770 

Railway track clearer, L. Larchar 309,632 

Reel. See Bolting reel. 

Regenerative gas furnace, J. Morrison 809,648 

Refrigerator, Stern &, Meyn , 309,661 

Refrigerator, J. A. Wiedersheim 309.598 

Rein holder, H. Fisher 309,703 

Ribbon holder, A. Stevens 309,807 

Roller. See Land roller. 

Roller mill, W. S. Bacon 309,679 

Rotary engine, H. Climer 809,693 

Rotary engine, E. Oehlmann 809,784 

Rotary engine, D. E. Saltonstall 309,652 

Saggers in which they are baked, supporting 
plates, dishes, andj,other like articles of pot- 
tery ware in' the, J. F. Bapterosses 309,680 

Saw, J. Ledward , 309,550 

Saw, J. L. Purple 309,646 

Saw filing machine, D. Chambers 309,763 

Saw tooth swage, J. E. Emerson 309,534 

Saw tooth swaging device, J. E. Emerson 809,533 

Scarf, neck, J. A. & F, I. Kirchner 309,719 

Screw elevator, Ij. S. Graves 309,638 

Seaming machine, tin, W. A. List 309,551 

Separator. See Grain separator. 

Sewerpipes, device for cleaning street, T. Dark... 309,696 

Sewing machine, F. Bean 309,516 

Sewing machine, E. T. Thomas 309.665 

Sewing machine, L. Williams 309,672 

Sewing machine trimming attachment, J. W. 

Dewees 309,609 

Sewing machine'tucker, D. D. Berry 809,597, 309,598 

Shafts, machine for bending, A. G. Snyder 309,579 

Sheet metal, machine for forming, H. Rayner 809,801 

Sheet metal, making^ornamented articles of soft, 

J . A. Eades 309,531 

Sheet metal vessel, J. S. Hagerty 309.710 

Sheet metal vessels, ear for, Hagerty & Detrick.. . 309,711 

Shirt, M. Maas 309,635 

Shutter fastener, W. H. Bothwell 309,813 

Signal line compensator, J. T. Ilambay 309,618 

Sled brake, G. H.'Chapman 309,764 

Smoking pipe, Owens & McClure 309,796 

Sole shaping machine, N. W. Woodbury 309,674 

Sower, broadcast'seed, G.IStevenson 309,681 

Spark arrester, J. A. Stout 309,663 

Spring motor, B. Clayton 309,524 

Stamp, time, W. H. Gillette 309,537 

Steam and vapor engines, plunger for, J. L. 

Bogert 309,686 

Steam boiler, T. H.lSears' 309,656 

Steam boiler, upright, D. F. Coghlan 309,602 

Steam generator, Morrin & Scott 809,727 

Steam generator, C. E. SafTord 309,651 

Stone dressing machine,',T. H. Cook 309,603 

Stone or building block and making the same, arti- 
ficial, O. J. E. Vogelbach etal 309,586 

Stove, camp, E. M. Sanders 309,605 

Stove, lamp, C. T. Ham 309,713 

Stove lining, plastic, E. D. Seavey et a? 309,570 

Stove, magazine_hot air, J. K. McLaughlin 309,723 

Stoves, water evaporator f or, C. T. Davis 309,772 

Sugar, making, A. A. Denton 309,776 

Surgical apparatus for curing deformities, G. 

Aubin 309,678 

Switch or signal operatmg rods, compensator for, 

H. Johnson 809,627 

Table. SeejFolding table. 

Table, C. A. Fenner 309,536 

Tallow,'etc., apparatus for testing, C. S. Higgins . . 309,718 

Tanning composition, S. s. Eddy 309,701 

Tea and coffeepot, J. B. Barrody 309,682 

Tea and coif ee pot, J. F. Houghton 309,783 

Tea and coffee pot, Krippendortf & Cochran 309,788 

Tea or coffee pot, J. C. Milligan 809,725 

Telegraph, autographic reed, B. A. Brooks 309,600 

Telegraph, quadruple!, O. Selden 309,673 

Telegraphs, preventing false signals or reversals 

in quadruplex, II. Van Hoevenbergh 309,751 

Telegraphy, overcoming static disturbances in, C. 

Selden 309,571, 309,572 

Telephone;call box, B. Gray 309,617 

Telephone switch, J. D. Lyle 309,791 

Temperature _of _apartments, regulator of, J. 

Morwitz 809,728 

Thill coupling, W. J. Card 809,762 

Tile and apparatus for the manufacture thereof, 

roofing, C. Schlickeysen 309,568 

Tobacco, apparatus for_resweating and coloring, 

A. A Schupinsky 309,669 

Tobacco cutter, plug, H. Windisch 309,594 

Tramway and car, M. C. Campbell 309,689 

Transom lifter, A. R. Brand 309,599 

Trap. See Animal trap. 

Tricycle, F. W. Vossmer 309,667 

Truck, car, A. Shedlock 309,657 

Truss, I'. Breitscheid 309,518 

Tug, harness shaft, S. B. Davies 309,529 

Tug, thill, H. L. Norris 309,738 

Type mould, 6. B. Bacon 809,596 

Type writing machine, Gilman& Kempster 309,780 

Valve, oscillating, J. Musgrave 809,558 

Valve, rotary, F. Schumann 809,664 

Valve, steam-actuated, G. E. Dow 309,610 

Vehicle, jump seat, F. A. Sands .309,805 

Vehicle, running gear, R. W. Davis 309,607 

Vehicle, running gear, B. C. Shaw 309,676 

Vehicle seat, J. Hanser 309,782 

Vehicle wheel, Schad &, Hoffman 809,566 

Velocipede, H. Racine 309,740 

Wagon running gear, Perry & Sprague 309,739 

Wash board, H . & J . P . Luther 309,721 

Washing machine, J. Neal 309,732 

Water elevator, C. H. Tise 309,746 

Weather strip, G. W. Snyder 309,680 

Well sinking machine, J. B. Crucial 309,769 

Wharf drop, H. Winter 309,812 

Wheat cleaner, S. Bernheisel 809,684 

Wheat, machine for degerminating and scouring, 

W. E. Sergeant 809,574 

Wheel. See Carriage wheel. Fifth wheel. 

Windmill, Orcutt & Wood 309,645 

Window, E. D.Mann 309,636 

Wine, beer, etc., purifying, R. D'Heureuse 309,609 

Wire barbing machine, F. W. Brainerd 809,758 

Wire barbing machine, H. M. Vaughan 809,684 

Wire drawing apparatus, J . M . Buisson 309,688 



Spoons, forks, etc., handle of, G. Wilkinson 15,644 

Type, J. West 15,645 



TRADE MARKS. 

Belt dressing an d leather preservative compound, 

A. T. Parson & Co 11321 

Boots and shoes of all descriptions, Field, Thayer 

&Co 11,813 

Braids, mohair, silk, and mixed silk and mohair, 

W. Schutte&Co 11,822 

Bricks, stove linings, and certain other articles 
made wholly or in part from Are clay, Are, F. A. 
Ostrander 11,824 

Canned corn and other vegetables, fruits, lobsters, 

fish, and meats, C. P. Mattocks 11,819 

Champagne, Luyties Brothers 11,818 

Food prepared from choice hard wheat, cereal, T. 

H.Foulds 11,814 

Hair tonic, Oriental, Lanman & Kemp 11,815 

Kemp's compound pectoral of anacahuita, Lan- 
man & Kemp 11,817 

Ointments, Palmer Ointment Manufacturing Com- 
pany 11,820 

Oleomargarine oil, J M. Atwater 11,823 

Pins, Dieckerhoff, Raffloer & Co 11,812 

Sarsaparilla, Bristol's, Lanman & Kemp 11,816 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and- remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifl cations, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patent may also be obtained. 
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Tiisiile I'liare. each insei'iioii - - - 75 cents a line* 
Bacli I'lise, eiicli insertion - - - $i,OU a line* 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver- 

tisements must be received at publication Qfflce as early 

as Thursday morning to appear in next issue. 
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VELOCITY OF ICE BOATS. A COLLEO- 

tion of interesting letters to the editor of the Scientifio 
American on the question of the speed of ice boats, de-. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Scpplement, No. 2 1 4. Price 10 cents, lo 
be had at this office and from all newsdealers. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Apricultural Works, Carriage 
and Buggy Shops, and General 
■Woodworkers. Manufact'dby 
'I'he Kffnn Company, 
CincinnntI, O.. U. S. A. 
Full aasortment of Perin Saw Bladea. 




._- - - - ADDRESS ^ 
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Q.QQ^HO^M &. \N\^W\VAI\H 



FRICTION CLUTCH 

Pulleysand Cut-off Couplings. 

JAS. HUNTER & SON, North Adams, Mass. 



OM THE ECONOMIC APPLICATIONS 

of Seaweed.— By Edward C. C. Stanford. F.C.S.— Sea- 
weed as manure. The manufacture of kelp. Iodine and 
potash salts. Algin or sodium alginate and its economic 
uses. A valuable paper. Contained in Scientific 
American Supplement. No. 44^5. Trice 10 cents. 
To be had at this ofHce and from all newsdealers. 



DESIGNS. 

Breastpin, B. C. O'Connell 16,638 

Carpet, W. J. Gadsby 15,631, 16,632 

Carpet, D. MoNair 15,634, 15,635 

Carpet, D. 6. Melville 15,636 

Carpet, T.J. Stearns 16,641 

Costume, girl's, M. Kavanagh 16,633 

Costume, lady's, S.J. Shiels 16,642, 15,613 

Fountain, J. Moore 16,637 

Lamp harp, Parker & Griswold 15,640 

Sewing machine table, E. Parmly 15,639 



Standard 




Thermometers. 

Accurate, 

Legible. 

SIZES OF dials, 5 
and 8 INCHKS. 

POKSAIEBT 

THE TIIADE. 

Manufactured and "Warrant- 
ed by the 

STANDARD THERMOMETER CO., 

pe:aboi>y, inASS. 

General Agents, 

mum scuE houses 

In all the principal cities of the United States 
and Canada. 

PATENTS NEGOTIATED ABROAD^ 

THE AMERICAN AND FOREIGN INDUSTRIAIi 
ASSOCIATION of New York undertakes the sale of 
Patents in Europe. Is connected with the "Joint Stock 
Association" of London, and has Agents in Pari8,Brussel8 
and Berlin. For farther particulars, address HENRY A. 
HBBBBKT, President, W5 Temple Court, New York. 
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Foimded hy MatTiew Carey, 1785, 
Centewnial Jem. 25, 1885. 

BAIRD'S BOOKS 

FOE 

PRACTICAL MEN. 

Our new and enlarged Catalogue of Practical and 
Scientific Books, 96 pages, 8vo. A Catalogue of Books 
on Steam tind the Steam Engine, Mechanics. Machinery, 
and Dynamical Engineering, and a Catalogue of Books 
on Civil Engineering, Bridge Building, Strength of 
Materials, Railroad Construction, etc. A catalogue of a 
Miscellaneous Collection of Practical and Scientific 
Books, a list of Books on Electro-Metallurgy, etc. A 
Catalogue of Books relating to Electrical Science, List of 
LeadingBookson Metal Mining, Metallurgy, Mineralogy, 
Assaying, Chemical Analysis, etc. List of Books on 
Dyein"^, Calico Printing, Weaving, Cotton and Woolen 
Marifefacture, and two Catalogues of Books and Pam- 
phlets on Social Science. Political Economy, Protection, 
Free Trade, and the Tariff, etc., and other Catalogues, 
the whole covering every branch of Science applied to 
the Arts, sent free and free of Postage to any one in any 
part of the ivorid ivho will furnish hw address. 
IIENRS" CAKESr B AlRJ> & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut SntEET, Philadelphia, Pa. 

A SAMPLE COPY OJ? THE NEW JOURNAIi, 




Will be ma ilcd t'vvv un ai»i'liuiition. 
Every rVljinufaciuj-er, Merchant, Ai'tisaii» Me- 
chanic, Invontoi', Capitalist, every Iiitellig:e!it 
Americiin— willfindit interesting:, and instructive. 

Every other Saturday; $2 a Year 

Industrial America, 9 Murray St., N. Y 



GOLD CHLORmATION IK CALIFOR- 

nia- An interesting paper by F. D. Browning, E.M., de- 
seribinKthe mode of chlorinating gold as practiced in 
Grass Va ley, Cal.— The ore and its treatment. Milling, 
roasting, chlorinating, leaching and precipitating. Kx- 
tra-tion of silver. Preparation of reagents. The mill. 
The chlorination works. Illustrated with 20 engravings. 
Contained in SfiuNTiFic American Supplement, No. 
4-'15. Price 10 cents. To be had at this office and 
from all newsdealers. 



THE PAYNE AUTOMATIC ENGINE 

GivGsmorepowerfrom same amount 
of fuel and water than any engine 





made, and' 50 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 liorse 
power. Send for prices and catalogue A 4. 

B. W. 1*AVNE &; SONS, 
P. O. Box 1^07. EIraira, N. Y, 



WATERPKOOFING PAPER AND YEGE- 

table Tissues— A valuable paper by C. B. A. "Wright, 
F.H.S., discussing theuse of cupro-ammonium solutions 
as an application to paper and vegetable tissues in order 
fe e r en<i «» * feh«^4ftMCT WBter^proofv rot-proof, and practi- 
cally proof against the attack of insects. Contained in 
SciKNTiT'tc AMEiiiCAH SuPi'ijEjviKNT, No. 444. Price 
M>;«©Hts,-_aio--i9e-faa:d-at^bis Office and from all news- 
dealers. 




Stewart's Banjo and Guitar Journal contains music, in- 
struction, and reading matter. Price 10 cents per copy. 
Specimen copy mailed free. The finest thing out. S. ft. 
STEWAltr, 41'^ North Sth St., I'hila., I'a, 



SFi wire ?f^sess 



HOUSE DRAINAGE AND REFUSE — 

Abstractof a lecture by Capt. Douglas Galton, C.B., on 
the treatment of town, barrack, and camp refuse, and 
on the removal of excreta from houses. A valuable 
paper. Contained in t^ciENTiFic amf-ricAn Sitpplk- 
MicNT. No.4^Jl. Price 10 cents. To be hadat this office 
and fromall newsdealers. The same number contains a 
valuable paper on the construction of privy vaults. 
Illustrated with three engravings. 



FOR SALE CHEAP. 

Shipman Engine No. 3; two horse power, "and the follow- 
ing Patent Velocipede foot power machines made by 
W. F. and Jno. Barnes: ]Sio. 2 HcroU Saw, Lathe No. 4 for 
wood or metal, and a Patent Former. 

The Engine is very small and light, using kerosene as 
fuel; just the tbing for running light machinery or a 
boat. Ali must he sold before February 15, and will go 
for a song. First come, first served. Write for prices 
and description. 

BOX 244, ROCHESTER, N. Y. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the JSciENTiFic Amf';rican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had tj^ears' 
experience, and now have imequaled faculties for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveat/*, 
Copyrights for Boolis, Labels, Reissues, Assignments, 
and Reports on Infringements of patents. Ah hnsiness 
intrusted to ihem is done with special care and prompt- 
ness, on very reasonable terms. 

A pampiilet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels. Copyrights, 
Designs. Patents. Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free Q^ chanje. a Synopsis of Foreign 
Patent Laws, snowing the cost and method of securing 
patents in ail the principal countries of the world. 
mUNN Sc €0., Solicitors of Patents, 
361 Broadway, l.^ew York. 

BRANCH OFFICE.— Corner of P and 7th Streets. 
Washington. D. C. 



Remington Standard Type-Writer. 

The mere mention of the names of those prominent in 
all circles using the Standard Type- writer with ever-in- 
creasing satisfaction would be the best advertisement we 
could publish; but the list would include thousands of 
names in this and other countries, and is much too long to 
print. It embraces 

All the Government Departments at Washington (several hundred Type-writers). 
All the Departments of the Canadian Government. 
Most or all of the Governments of the several States. 
Departments of the British and other foreign Governments. 
The Bradstreet Company, Commercial Agency (about five hundred machines). 
R. G. Pun & Company, Commercial Agency (about five hundred machines). 
The large Railroad and Telegraph Companies. 

Business houses in all lines (ask them how they like the Type-writer). 
The prominent lawyers, clergymen, stenographers (almost universally). 
Authors, professors, and scientists (including such names as Prof. Richard A. Proc- 
tor, Sir Richard Brudenell Carter, F.R.S., and George Bancroft, the historian. 

The Standard Type-writer embraces not only the fun- 
damental principles, but the latest improvements in writing 
machines. Address 

WYCKOFF, SEAMANS & BENEDICT, 

281 and 283 Broadway, also 339 Broadway, New York. 
Represented in the principal cities of the world. 




OTTO EAS ENGINE ove/^ lo.ooo in use 

WORKS WITHOUT ENGINEER, 01^ BOILEI^. STEAM CO«L Oi^ ASH . STAF^TSAT ONCE AND IS 
FREE OF DANCEK fire; OR EXPLOSION. 1 to 2 5 HORSE POWER, SCHLEICHER 5CHUMM 8c CO 
47 DEY ST. NEW YORK. 214 RANDOLPH?? CHICAGO. 33i &WAiNursTs. Philadelphia 



ECONOMIC MOTOR CO.'S 



;^<.i GAS ENGINES. 

■■■■■ s'^rBi 



Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
Siinple» Hafe, Economical^ Durable. 

Four sizes: 1 H. P., ^ H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOR CO., 

12 CORTLANDT STREET, NEW YORK. 



HOW TO LAY A DRAIN.— A PAPER 

hy J. M. Allen, treating of the practical and thorough 
execution of the work of drain lines. Contained m 
Scientific Amjchican Supplesient, no. 445. Price 
10 cents. To be had at this office and from all news- 
dealers. 



I New Cataiogue of Valuable Papers 

contained in Sctenttfic Amkrican supplement, sent 
free of charge to any address. 

MUNN & CO., 361 Broadway, N. Y. 



WATVTEO. AGENTS for our magnificent "Arctic 
HoQl£^"includingthe*' tireely Expedition." Su- 
perbly illustrated. Nothinfj like it. Marvelous success. 
Address B. B. Kusset.i., Publisher, 57 Comhill, Boston. 



A SHOE THAL WILL NOT PINCH.— 

By Benjamin Lee, M.D. A study of the hygiene of the 
feet, pointing out how a shoe should be made in order 
to conform to the true shape of the foot. Illustrated 
with 8 diagram?!. Contained in Scientific American 
Supplement, No. 444. Price 10 cents. To be had at 
this office and from all newsdealers. 




An Appeal to Gsssar. 

By Albion W, Tourgee, author of "A Fool's Errand." 
" Written to rouse the American people from the indo- 
lence which refuses to look below the surface. . . . Sur- 
prising enough to be startling. . . . Well written, much 
needed, thoughtful and suggestive."— The Critic, N. Y. 

" Eloquent and conclusive ; a book that every thought- 
fiii citizen should ponder."— Boston Traveller. 
10th Thousand. Cfloth, postpaid, .... $1.25 



Black and White. 

THECoiiORED Race andtheLabor Problem. By 
Thoa. T. Fortune. 12mo, cloth, postpaid, $1.00. Every 
worklngman should read these vigorous, earnest, and 
able writers. Send for circulars. 

FORDS, HOWARD & HULBERT, Park Place, N. Y. 



PUSEY& JONES CO 

Wilmingtont Delaware 



BUILDERS OF ALL DESCRIPTION OF 
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A.A.GRIFFING IRON CO 
STEAM HEATING APPifiti/s 

SOLE MAMUFACTURERS 

BUNDY STEAM RADIATOR 

750 COMMUNIPAW AVE. 
' JERSer CITY, NJ. 



See lUus. article in Scientific AmbuiCan Sept. 13, 1884. 



HOW TO COLOR LANTERN TRANSPA- 

rencies.— A valuable paper by T. J. Houston giving fulld i- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained in Scientific 
American Supplicmknt, No. 4'-i3. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Transparencies is 
contained in Suppement, No. 4*^4. 



WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, marf? by the AMEKICAN WATCn 
TOOL CO., Waltham, Mass. CATALOGUES FflBB. 



ICE-BOATS — THEIR . CONSTRUCTION 

and management. With working drawings^ details, and 
directions in full. Four engravings, snowing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific AmkhiOan Supple- 
ment, 1, The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of icef^boats. Price 10 cents. 



eEUFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or 11.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scie .^tfic American 



TOE-HOUSI: AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 






This is the only steam boiler ever 
devised in strict compliance with 
the demands of natural laws. It 
.gives complete immunity against 
explosions, delivers dry steam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is applicable to everystyle 
of boiler, and can be readily ap- 
plied, internally or externaily, to 
new or old boilers. Licenses grant- 
_ ed on liberal terms to manufac- 

turers Send for description. 

jLAAVftON ^o^-li;xla.osIVE boit.eie co.. 

155 and 157 Broadway, N.lf. 




HOW TO PREPARE LANTERN SLIDES. 

— Fbrmulafor an unwashed collodio-bromide emulsion 
with free bromide, with full directions for use in making 
plates for lantern slides. Contained in SciENTiFrc 
American Sppplement, No. 444, Price 10 cents. 
To be had at this office and from all newsdealers. 



\ Seibert Cylinder Oil Gup Co., 

Manufacturers of Oil 
Caps for liocoiii olive. 
Mai in e, nn4 .•stationary 
Kngiue Cylinders, under 
the Seibert and Gatei^ 
Patents, with Sislit Feed. 

TAKE NOTICE. 

£* The " Sight Feed " is owned 
exclusively by this Company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, Feb. 23, 82. 
All parties, except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of infringing (jups. as w e shall vig- 
orously pursue all infringers. 

The Seibert Cylinder Oil Cap Co. 

53 Oliver Street, lloston, Mass. 





SHIPMAN STEAM ENGINE. 

A BOAT ANDSTATIONARY ENGINE. 

No skilled attendant required \ Safe*from flre and 
explosion ! No expense when engine stops ! 

— Steam In FIVE minutes. — 

Runs ten hours on leas than 3 Gallons of Kerosene. See 
illustrated article in this paper, September 13. 

SHIPiyiMINE 00. 55 Franklin St., Boston 



Including crating, and free deliv- 
ery on cars or toezpr«es company's 
office from any one of oarageaclee 
or factories. 

EnginkNo. l,Kto>^ HJ'...|100 
" No. 2, full 1 II. P.... 125 
" No, 3, full 2 H.P 175 



Illustrated Catalosues on 
receipt of stamp. 
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IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. IVI. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

B. S. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey Sb, 
COOKE & CO., Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Day Street, 

SEND FOR PRICED CATALOGUB. 



OPTICAL GOODS 



Microscopes, Telescopes, Field and Opera Glasses, Magic 
Lanterns, etc. ; also. Barometers, ThermometerB, Com- 
passes, Batteries, Drawing, Drainage, Dairy, and other 
Scientific Instruments. 192-2?2?. Cataloguefree. 
PRENTICE & SON,MfgOpticians, 176 K'way,N Y. 



THE CORINTH CANAL.— A DESCRIP- 

tionof the project of Mr. B. Gerster, engineer in chief 
of the Interniitlonal (orinth C;mal Company, and a 
sketch of the progress thus fur accomplislied. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in SciKNTiFic American Sppplkment, Mo. 4':25. 
Price 10 cents. To be had at this ofBce and from all 
newsdealers. 




Clark's steel Cased RuUlier Wleel, 

FOR ROLLER SKATES. 

For use in dwellings, public halls, 
etc. Will not chip or injure common 
tloors. Noiseless. Genl. Agent. 
M.C. Ileiiley SkatcDIfg., Ricbmond, Ina. 



RIPON CATHEDRAL. — FULL PAGE 

illuritration and hrief description of this ancient English 
ecclesiastical structure. Contained in SriKNTlFic 
Am i';RiCAN SciPPLEMENT, No. 335. Price 10 cents. To 
be had at this offlco and from all newsdealers. 




APPARATUS FOR ELECTRICAL MEA8 

ureraents.— Illustrations and description of the various 
interesting apparatus for measuring electricity that 
were shown atthe Munich Exhibition, including Wiede- 
mann's bifllar galvanometer; Wiedemann's galvsmo- 
meter for strong currents; Zenger's differential photo- 
meter; Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine ; Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained InSCIICNTIFICAMKKICAN SUPPLEMENT, 5^ O. 4rJl. 

Price 10 cents. To be had at this office and from aJl news- 
dealers. 



\M I ^^ ^\ D ^""^ ^®"- Q"'ck, sure, aafe. Book tree, 
W Q Vf ^J W\ Civlale Agency, 160 Fulton St., New YorlE. 



THE RESIN INDUSTRY IN THE 

Landes Department.— An interesting paper by A. Re- 
nard, giving a full account of the manufacture of resin 
and resin oils in the Landes, the most important center 
in France for the production of these substances. Con- 
tained in SC^IKNTIFIC AMEKICAN SUPPLIilMENT, Na 

444. Price 10 cents. To be had at this office and from 
all newsdealers. 




nVKK'S RKAUD EUXIR , 

KorcBs Imurisnt MuHtauha, W" 

kera. or hair on bald hesdi^ jd : 

30 days. No injurj. Easily used. 
,BeaU the world. 2 or 3 Pki-R >ioea ] 

the wort. Will proTe it or Torfsit/ 
ackage with diractlnnB ssalsd and pox 

Ii. A. L. SlilTH & CO., AgvnlB, I'alatine, IIU 




FOREIGN PATENTS. 

Their Cost Reduced. 

r The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad, 

CANA l>i^ .— The cost of a patent in Canada is even 
: less than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, ^few 
Brunswick, >^ova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees 'who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

EN<j;i..AND.— The new English law, which went into 
force on Jan. 1st, enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is like y tn realize as much for the patentee 
in Kngland as his United States patent produces for 
him at hciue, and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent In Great Britalu. where his rights are as well pro- 
tected as In thu »nited States. 

OTHER CODNTRIKS.— Patents are also obtained 
on very reasonable terms In France. Belgium, Gennany 
Austria, Bu^.sia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India. 
Australia, and the other British Colonies. 
An experience of fortt years has enabled the 
publishers of The Scientific American to estahlish 
competent nnd trustworthy agencies in all the principal 
forrtgn countries, and it has always been their aim to 
have the business of their Clients promptly and proper- 
ly aone and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries. including the cost for each, and otht) 
Information useful to persons contemplating the pro- 
curing of patentsabroad, may be had on application to 
this oflBce. 

mCJPtK Jk ro., Editors and Proprietors of Th!: sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
oflBces, 861 Broadway. Examination of Inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, " MUNN Jk CO., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 
Branch Office, cor. P and 7th Streets, opposite PatenC 
Office Washington, D. C. 
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(About eight words to a line.l 

kngruvings may head adverUserp.ents at the same rate 
per line, by yneamtreir^nt, as the Utter presi>. Adver- 
tisements must be received at publication office as eaHy 
as Thursday morning to appear in next issue. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
^Operated hy one handle, 

WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Phllaaa.,12th & Thompson Sts. 
Boston, 61 Oliver St. 
Austusta, Ga., 1026 Penwlck St. 
San Francisco, Cal., a Califor- 
nia Street. 



New York, 109 Liberty 

Street. 
Denver, Col., 438 Blake 

Chloagoi III., 204 Lake St. 




The " MONJTOtR/' 

A NEW LIFTING AND N«N- 
lilFTINR INJECTOR. 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AIho Pnieiit 

EJECTORS 

OK 

Water Elevators, 

For Conveying 

Water and Liquid. 

l*itteiit 4Mlei-it, I^ii' 

brlcator^t etc. 

NATHAN MANUFACTURING COMPANY, 

Swdibrcataiogae. 92 ^94 Liberty St., New York. 




DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. T. Comstock, 

6 Astor Place, 

New Yorl£. 



! ftOSRINGTON,.— CONN 'OyflRl 
r o'pPF R MAT£R jALS f OR METALLIC , AND 

IN sH4TS^>D'f,,-WL ■.-Tfto^^^T-< BLANKSI 



^ mmmm 

IiIQVID PAIMTS 
ROOFING. 

IFire-proof Builcliiig IFelt, 

Steam Pipe and Boiler CoTerlnga, Steam Pack- 
ing;, Mill Board, Gaskets. Stieattiings, 
Fire-pioof Coatings, Cement, Ac. 

DESCRIPTIVE PRICE LIST AND SAMPLES FEBE. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York. 

170N. 4th St., PMla. 45 Franklin St., Chicago. 



•wax.. -A.. zz.A.xt.xt.zs, 

Provldeiiee, R. I. <l*ark St.), Sixminutes'walltWestiromfltation. 

(Iritrinal and Only ISuilder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By d.W. Hill M.E. Prlce$l.25. 




GEa'^FIFIELD, 

--- '■ Manufacturer 
ENGINE LATHES 

— n'OM 16f48"SWING 

eu IS,PM0T0SFi,1PHS 

AND PRICES 
rURNISHED ON 
APPLICATION. 

lOWELL. 
MASS -TOJAi 




P- 



SOLD BY THE POUND. 

They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent "or trial. 

HOll.WI) & THOMPSON, Manufadnrers, 

air RIVER ST., TR«V, N. Y. 



' fATISFACTORYJUBSTITUTE > &^i 



'(.CIRCULAR 



Cities, Towns, and Manufactories 

Supplied by Green & SHAWj 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D. AMrews & Bro., 233 Broadway, N, Y. 

Infringers of above patents will be prosecuted. 



W 



AilTCn ■*■ ^^^ thoroughly competent to 
AH I Clli temper delicate springs, also to 

superintend the construction of the necessary 

furnaces to do the work. Address 
J. M. ROJJINSON * CO., m W. 3d St., Cincinnati, 0, 



BURWHAM'S SELF-ADJUSTI NG SWING CHECK VALVE. 

Users of Cheek Valves will please note the advantage these "Valves possess 
over all others. The most Important claim is, that as the Jeiililns' Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform -wear of the Disk until said Disk Is completely w^orn out. 

71 John Street, New York. Send tor Price List "A." 79 Hilby St., Boston, 

AGENT.S : 

Eiees, Shook & Co.,PlttsburK, Pa. AhrenSjWel ker & Byan, Loiiisvi)e,Ky. Weir & Craig, Minneapolis, Minn. 
Gibson & Clark.Clndnnati, Ohio. Jamea Walker & Son, Detroit, Mich. Pond Engineering Co., St. Lolls, Mo. 
Chafer &Becker,Cleveland, Ohio, weir & Craig, Chicago, 111. Marinette Iron Wks. Co., Chicago, 111. 

Dunham, Carrigan & Co., San Francisco, Cal. English Brothers.Kansas City, Mo. 

Hendrie & Bulthoff M'f g Co., Denver, Cof 




YOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES aM'ELEVATORS. 



PROVIDENCE, R. I. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for stamp. 

THE I'OPE M'F'G CO., 

597 WashingtonSt., Boston, Mass. 



IPRll^f^nPP^ Tetescopes, Spectacles, Barom- 

grapJiic outfits for A; _. _. ___ 

W. H. WA I.IVI SKY & CO. successors to R.& J 
Beck, Philadelphia. lUus. Price List free to any address. 



M 



eters, Thertnometers, i'hoto- 
irapMc outfits for Amateurs, Opera Glasses, dec. 



Steel Castings 

From U to 1 5,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,090 Crank Shafts 
and 15.000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings Send for 
circular and prcie list. 

CHESTER SSTEEI. CASTINGS C(».. 

407 Library St., Philadelphia, Pa. 



PLAYS, 



Dialogues, Tableaux, Speakers, etc., for 
School, Club, and Parlor. Best out. Cata- 
logue H free. T. S. Denison, Chicago. 111. 



MAGIC LANTERN ELECTRIC LIGHT 
Steady,fixeil-focii8j Iridium, Arcljamp, Also 

IIME LIGHT MADE EASY! 
--Cheapest. Safest? Best, Send for recent circular. 
■llIArMC J.ANTERNS AKD FINE SL.IDES 
a Specialty. L. J. MARCY, 1340 Chestnut St., Phila. 



"CHAMPION" "6-LEVER" RIM NIGHT LATCHES. 

See illustration in Sci. A M., Nov. 29, 1884. Each is packed 
separately, with three nickel plated steel keys, and com- 
plete trimmings. Sample, vfith bronze escutcheon, mailed 
for introduction, on receipt of $2.20. J'ull nickel plated 
sample for $;i.60. Add 10 cents for registering the pack- 
age. Order direct, or through any responsible dealer. 
Send 2c. stamp for Illvstrated lAst of Latches, Locks, 
Padlocks, etc. Miller Lock Co., Philadelphia, Pa, 



^^1^40 CARDS, 

Chromos, with your name, lOc, 10 packs for a^ 
dollar bill,aiid 'a beautiful imported Velvet 
Purse lined witli French kid, Free. Agenta' 
New Sample Book, Premium List and Price List 
Free. U. 8. Card Co., Centerbrook, Conn. 




FRET SAW OR BRACKET WOODS, 

IN CHOICE AND RARE VARIETY, 

jE'ij.A.i!r:Bsi:f n.^sj^xysc x*oxt.XTSs:. 

ALSO LATEST BOOKS OF DESIGNS. 
GEO. W. RKAD & CO., 

Manufacturers Mahogany and other Cabinet Woods. 
ISB to 300 LEWIS ST., N. Y. 



$5 to $20/; 



.er day at home. Samples worth $5 free, 
ddress Stinson & Co., Portland,Maine. 




THE BEST STEAM PUMP. 

VaiiDuzeii's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order ; has no moving parts. 

A jSapeiinr Fire Piunp. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressu-e can 
be bad. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). We make 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per liour. 
State for what purpose wanted and send for Catalogue 
of "Pumps." Van Duzen & Tift, Cinciaiiati, O. 




'**«^Ii JOHN GREENWOOD &C0. 

• ROCHESTER N.Y. 



TEL EPHO NES, 

The United ^tatesTeiephoneiyjfg Co. 

This Compnny is the owner of the patents of James 
W. McDonough for speaking telephones, 

Mr. McDonough's application for patent was the first 
that was made In the U. S. Patent office for a speaking 
telephone; all other telephones are an infringement ox 
these patents. This Company also owns patents cover- 
ing a compete system of telephone exchanges. 

All telephones obtained except from this < ompany or 
its authorized licensees are infringements, and the mak- 
ers, sellers, and users will be proceeded against. 
This Company are n«(v prepared to sell Tele* 
phoneN of the most improved form. 

For particulars apply to 

JThe United States Tolephoue STannfaetnring Co., 

187 BROADWAY N.Y. 



MAGIC LANTERNS 



And STEREOPTlCONSf ail prices. Views illustrating 
every subject for PUBLIC EXHIBITIONS* etc. 

It^~A profitable business for a man with a small capital. Also, 
Lanterns for Home Amusement. 136 page Catalogue fret, 
MCALLISTER, Mfg. Optician. 49 Nassau St., N. Y. 




i WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 

' by R. Bail & (.;o., Worcester, Mass. Send for Catalogue. 




C AMmiON Wimikm PUMP. 

30,000 IN USE. 

]« ANVF ACTVRED S O li E Ij ¥ B¥ 

The 1. S. CAHEROIV STEAM PUMP WORKS, Foot East 23d St., New ¥ork. 



.IMIONALTOOLCO, 

'' MANUFACTURERS OF 

MACHINISTS TOOLS. 

WILLIAMSPORT PA 
PLANERS A SPECIALTY. 



E 



VAPOBATINB FRUIT 

Full treatise on improved , 

methods, ylelds,_profita,_prices | 



' and general statistics, P'JtEF 

AMERICAN MANT'G CO. 

"BOX R," WAYNESBORO* PA. 




SEBASTIAN, MAY & CO.'S. 
IMPROVED 860 

Screw Cutting Lathe. 

Designed for actual work ; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks, Driiie, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 

185 & 187 W. Pearl St., 
Cincinnati} Oliio. 



SPEAKING TELEPHONES 



THE AfllERICAN lEELL TKLKPUOiVE COHIPANY, 

W. H. FoitBEs, W. R. Driver, Thro. N. Vail, 
President. Treasu/rer, Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu ations 
corresponding to the words spoken, and which articula- 
tions produce pimiiar articulate sounds at the receiver. 
The Commissioner of PatentsandtheU. 8. CircuitCourt 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in tbe Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for I'rivate J^ine, Club, and Social systems 
can be procured airectly or through the authorized 
agents of tne comnany. 

All telepkones obtained except from this company, or 
its authorized licensees, are Infringements, and the 
makers, sellers, and users will be uroceeded against 

Information furnished upon apulication. 

Address all communications to the 
AMERICAN Ul!:ijli TELEPHONE COMl'ANV, 
95 lUilU Street, lldscou, LUass. 




BARNES' 



Leffel Water Wheels, 

With Important Improvements. 

11,000 IN SUCCESSFUL OPEKATION, 

FIITE ITEW FAUFHLET FOR 1883 
Sent free to those interested 

JAMES LEFFEL & CO., 

Springfield, Ohio, 
110 Liberty St., N. Y. City, 




Patent Foot and 
Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal Circular Saws, 
._^^ ScroolSaws.Formers, 
n-s Mortisers. Tenoners, 
etc etc M ichine"- on ti nl if dc-i fed Descriptive Cata- 
logueand Price L.btl'iee. V\ ,F. A, JOHN HAltNES, 
No. 1999 main St., Kockiord. III. 




ICE MACHINES 

Of all sizes, from 

IO lb. per Hour to 
50 Tons per Day 

Binary AlsorDtioi Systei, 

ECONOMICALi, 

SIMPLE, REI.IABI/E. 

Sendf or Cir^culars. 

DelamierlToiiWorls, 



16 Cortlandt St. 
NEW YORK, II 

X, 



S. A. 



I^ATEIVT 



RIViMnimWi 



SHAFTING 



The fact that this shafting has T5 per cent, greater 
strer^th, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the C icL kbrated 
Colli ss' p.at.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGBLINS, Limited, 
Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, HI. 
B^* Stocks of this shafting in store and for sale by 
FULLER, DANA & FIT2, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli w. Blake, June 15th. 185?, togeth- 
er with Nrw .AND Valuable Imphovkmkxts, for which I>etters Patent were granted May Uth 
and July 20th, 1880. to Mr. S. L. Marsden All Crushers supphed by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and Englamd. 

FARKEL. FOUNDRY AND JHACHINE CUm Manufirs., Ansoiiia, Cona. 
COPEIiAND & BACON, Agents, New York. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 
Puts Out Fire Instantly, 

See editorial nfitice in SciKNTiPic Ameri- 
can of November 22a, 1884. 
Send for circulars. Address 

Harden Hand Orenade Fire Cxtinguisher Co., 

205 Wabash Ave., Chicago. 

10 Oliver St^ Boston, or 

95 West Broadway, New York, 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THB WORLD. 



Published Weekly, «S.30 a Tear; $1.60 Six Mentha. 

This unrivaled periodical, now in its forty-first year, 

continues to mahitain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated ; it presents in popular 
style adescriptive record of the most novel. Interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering In all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, A rchi- 
tecturCt Domestic Econpmy, Agrlgalture, Natural His- 
tory, etc. It abounds with fresh antf fnterestmg strDject a 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for Duslaesa. It promotea 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SciENTiiric American should have a place in 
every Dwelling, Shop, Office, School, or Jjibrary. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Oflacials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of The Scientific American. 

Terms for the United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

lYlUNN & CO., Publishers, 

361 Broad^vay, New York. 



Scientific American Supplement. 

The Scientific American Sttpplement is a sepa- 
rate and distinct publication from Thr Scientific Am- 
erican, but is uniform therewith in si?e, every number 
containing sixteen large pages. The Sciicntific Am- 
erican SUPPLICMENT Is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the princitiai de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photogriiphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc, 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and One copy of the Supplement, both mailed 
for one year ^ for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y„ 
Publishers Scientific American. 

To Foreign Subscj'ibers.— Under the facilities of 
the Postal Union. the Scientific American is now sent 
by post direct from New Tork, with regularity, to sub- 
scribers in Great Britain, India., Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South Amerli», 
Terms, when sent to foreign countries, Canada iexcepted, 
$4, goll, for Scientific American, one year; $9^gold, 
for both Scientific American ana Supplement for 
on6 year. This includes postage, 'yhich we pay. Remit 
by postal «rder or draft to order of 

MUNN & CO.. 361 Broadway, New York. 



PRINTERS' ROLLERS. mipE^s^P 

Useain printing the Scientific American. 
D. J. Reilly& Co., 3546 Pearl !!St.,New York City. 



PRINTING INKS. 

'■pHE "Scientific American" Is printed witli CHAS. 
± ENEIT JOHNSON & CO.'S INK. Tentliand Lorn, 
bard Sts. Pliiia., and 47 Rose St., opp. Bnane St., N. y 
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